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. stics show, moreover, that the annual J 
o  y aa ae thes visas Apportionment of New York city to appropriate -the 
; YT; to §$ @ ) : 1907 The sum of $100,000 for the preparation of plans for a 
. ae : ¢ highest new fire-alarm service, and the expressed willingness 

‘ rges l period o llghes 
: , er per second as it of these custodians of the city’s funds to vote in the 
ie . rae i ence ae near future an outlay of about two millions of dollars 
: ‘ es 2 I eS aS much as : 

o ~ —- i ee ee for this purpose, will mark, it is hoped, the passing 
, eaned } p nreservation of of one of the most serious dangers that menaces New 
‘ the , e tends to retard the run-off Yor! At the very root of all fire protection lies the 
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I the lower va In the Tenth Congress on Inter- tory working under normal conditions. Despite the 
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mad ‘ il 5 5! i . . saad =e — 7 = Des — ] : ede j ivi 
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: ‘ - , P as , stati ind up to the 1st of hig] nsion feeder Fire-alarm boxe are frequently 
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io i pa oF ie own gove ment to solve this question on a scale signals impossible of interpretation In fact, the situa- 
offset’ to hick here 1 natura tl fo commensurate with its importance should receive the tion is even now considered so critical, that this winter 

: . e . a make ift protect i 1e r Pa 1 » tele 
twelve i et p é In answer e question hearty co-operation of every State of the Union. makeshift protection in the form of a duplicate tele 
phone switchboard for fire department purposes was 
w het ne rr us to use three times what 
; installed in ¢ sarby tele ontré ange. s 
; amet haitite: tie Quab that with FEWER BROKEN RAILS insta 1 in a nearb elephone central exchange, so 
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feet of standing timber that are cut down, onl 320 composition and manufacture The official investiga- = Bil k 
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fe ire put t se Tanning establishments bar the tion showed that the number of rails broken during 3 ‘ $ ; a 
. ae : station in Mercer Street until removed uptown in 1887 
tre ‘ ther to die } turpentine ndus the winter months in New York State alone ran up 4 . = a 
. ue ites , ie , al Tt sihian we is Chal to fire headquarters in Sixty-seventh Street. To accom- 
i 3 I 4 rege annua estruction of tim nto the thousands 1€ subjec as give é ‘ : . 
‘ , - : modate the growth of the city, various extensions have 
be j s not to be ondered at that in the last nine healthy publicity, which of late years has resulted in : ; 
os ‘1 ' prove ‘ frectil t wets f th been made both of circuits and apparatus, but without 
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. . ‘ ciency. Instead of a non-fireproof fire headquarters 
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" . : , d alarms. 
the present 1 é I made a comparison of the returns furnished by ne - ee : 
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‘ ; : . may seem, it is a small price to pay for an essential 
other important mineral—phosphate ri mation required for the earlier period in- : ie ; 
eur mineral products together, it is estimated } rail specifications adopted since June Ist, improvement so long postponed In fact, just as the 
mates $1,000,000 per day or < é s, which are practically complete high-pressure service has proved an excellent invest- 
f the total productior luring the winter of 1907 to 1908 ment for the city, and has been the means of giving 
( rhe 0 miucti iu 5a he wil e ‘ i : 
4 public 1 1 ¢ ral. it is undeni t P ae" rail failures of 3.917. the vastly increased protection at reduced expense, 80 @ 
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is tl ment of rotating crops some of the rger roads. we find that there is a reduc- rance rates., 
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in the Unit States as against 28 in Germany and t 139. Of the 54 steam roads included in the re- During the year 1908 the telephone was adopted on 
2.2 in the United Kingdom, port, there is an average reduction of 50 per cent 2,357 miles of railroad, 
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AUTOMOBILE. 


As the result of ten years’ study and experiment, the 


White Company has at last perfected a kerosene burne! 
for it am cars, the results obtained with which are 
claimed to be equal in every respect to those of the 
gasoline burner. The new burner has the additional 
adva ge of being adjustable for gasoline also, so 
that hichever fuel is most readily accessible may be 
used 

A demand is arising in France for road races for 
stock cars only The specially constructed road-racing 


machines of France having been defeated, their cele 


prated makers came to the conclusion that they were 


an expensive luxury, and road racing waned in popu 
larity. The Grand Prix of this year has only about 
six entries, including a freak” single-cylinder cat 


with a 4-inch bore, 10-inch stroke, and three each of 
intake and exhaust valves. This state of things is 
causing a demand among the smaller makers for races 
limited to strictly stock cars 

In England, where the road problem is somewhat dit 
ferent from ours, consisting of the damage to previ 
ously good roads by automobile traffic, instead of the 
absence of good roads suitable for the latter, it has 
come to be realized that the difficulty is largely one of 
maintaining a surface suitable for mired traffic It is 
pointed out that in the old coaching days those vehi 
cles were often more numerous on the highways than 
motors are now, and that it is only since the railways 
se greatly reduced road traffic that highways came to 
be considered a legitimate playground for children 
dogs, and chicke1 so embarrassing to the automobil- 
ist. The further elimination of horses, due to the in 
reasing use of automobiles for all purposes, will soon 


bring about a state of things in which highways will 


not be subjected to two opposed methods of wear and 


tear which cannot be resisted by the same means, and 


the problem of maintaining a durable and dustless 





surface will be greatly simplified 
The brake and dust trials conducted by officials of 
the Dey 


duced some interesting results, which should be con 


artment of Agriculture at Newark, N. J., pro 


soling to the nervous pedestrian who considers the 





dangers of the street to 


increased by the multipli 


f automobiles The fact, already obvious to 


cation ¢ 
the well-informed, that a competently driven automo 
bile is much more controllable than the best-driven 
horse-drawn vehicle, was conclusively proved: and as 
the majority of automobile drivers are more skilled, 
or at least more trained, than the majority of horse 
drivers, the increase of automobilism should make for 
public safety All kinds of motor cars, motor cycles 
and pair and single horse-drawn vehicles were in- 
cluded in the trials, and the best stops made by the 
latter were in 27 and 55 feet at 10 and 18 miles pet 
hour respectively, while automobiles stopped in 10 
feet and 31 feet at 10 and 20 miles per hour, and in 53 
and 74 feet at 21 and 30 miles per hour. It is thus 
shown that automobiles may safely proceed at twice 
the pace of which a horse-drawn vehicle is capable 
and still be pulled up in the same or less distance 
In the recent efficiency test conducted under the 
auspices of the New York Automobile Trade Associa- 
tion, known as the “one-gallon” test, the points were 
awarded in such a manner as to really indicate the 
comparative merit of design of the different cars, 
which can hardly be said of any previous contest on 
Similar lines In previous tests of distance traveled 
for a given quantity of fuel, distance was the only 
criterion of success, and, given equal ability on the 
part of the drivers in economic manipulation of fuel, 
the chances were all in favor of the lighter cars, 
which obviously ought to travel a greater distance 
per pound of fuel consumed thar heavier ones In 
the recent contest, however, the basis of comparison 
was the ton-mile transported, so that a heavy car 
traveling a shorter distance had a chance of beating 
a light car traveling a greater number of miles. The 
Obvious advantages of this diagnostic, at least to the 
inexpert amateur looking for an economical car, were 
sufficiently borne out by the results: although the 
contest was won by the fifth lightest car out of twenty 
entered, the heaviest car on the list was first in its 
class and third in the entire list, and this in spite 
of its being of the six-cylinder type generally consid- 
ered to be large consumers of fuel. The winner was 
an 18-H.P. 4-cylinder Franklin weighing 1,900 pounds 
light and 2,880 pounds with its full complement of 


».8 miles, mak- 


five passengers, which it carried for 





ing a score of 103,104 pound-miles or 51.55 ton-miles. 
The second was a single-cylinder 10-horse-power Cad- 
illac, one of the cheapest cars entered, which ran the 
longest distance of all, 42.6 miles, making a score of 
99,045 pound-miles; while the big Lozier, which was 
third, carried its 5,230 pounds of car and passengers 
17.2 miles, making a score of 98,443. These figure 
are certainly rather a revelation of the possibilities 
of economical travel by means of automobiles, 5114 
ton-miles for a gallon of gasoline, i. e., at a cost of 
16 cents, representing remarkably cheap road haulage 
of either passengers or freight. 





Scientific American 


ELECTRICITY. 

In order to permit of using tungsten lamps of low 
voltage in illuminated signs, a special type of trans 
former has been designed, which reduces the voltage in 
the ratio of 10 to 1. With a view to preventing loss of 
current in a flashing sign, these transformers are con 
trolled through the primary circuit. 

A novel galvanic cell has recently been invented, 
which generates an alternating current The ele 
trodes of this cell are thin sheets of iron, and the 
electrolyte is a mixture of equal volumes of a two per 
cent sulphuric acid solution and a saturated bichromate 
solution This cell deflects the needle of the voltmeter 


to each side of the zero position every five or ten sec- 


onds, the voltage indicated being plus 0.4 volt and 
minus 0.4 volt. This action is kept up for hours 

The city of Boston is having 35,000 magnetite arc 
lamps installed for street illumination. The magnetite 
are burns in open air like the original carbon arc, and 
on a direct current only. One of the electrodes is of cop- 
per, while the other, or negative electrode, is made of 
iron oxide and titanium. Only the latter electrode 
need be replaced when trimming the lamp, while the 
positive electrode lasts for over two years. One of the 
advantages of this type of arc lamp is that it can be 
operated on the same circuits with tungsten incandes 
cent lamps, making a very convenient and attractive 
combination for street lighting 

To protect wooden electric light and telephone poles 
from being gnawed by horses, it is customary to wrap 
the wood with wire. With a view to facilitating this 
work, which is quite slow and consequently expensive 
when done by hand, a pole-wrapping machine has been 
devised. The machine carries a reel of wire, and is 
mounted on four grooved rollers which bear against 
the pole, being held in contact by the tension of a 
spiral spring. A cutter wheel is mounted on the ma 
chine, which serves to cut a spiral groove for the wire 
The pitch of the groove may oe varied by adjusting the 
cutter. With this machine it requires but fifteen or 
twenty minutes to wrap a pole, and the wire is laid on 
so tightly that it may be held with a single row of 
staples. The machine also serves for splicing poles 

An ingenious method of measuring the moisture in 
corn is to convert the kernel of the corn into a battery 
cell. The instrument is supplied with two pins, one of 
copper and the other of zinc, which are forced into the 
kernel of corn and serve as the electrodes of the bat- 
tery, while the moist germ of the kernel is the electro 
lyte A tiny current is thus generated, and its value 
is read by means of a galvanometer. In this manner 
it is possible to determine the amount of moisture in 
the corn. In a similar way, wheat and other grains 
are tested; but as it is impossible to penetrate the 
kernels, the grain is packed tightly in a vessel and 
two large plates are used for the electrodes. In some 
cases, a current is passed through the grain, and the 
noisture is determined by noting the electrical resist 


ance with a Wheatstone bridge 


When a Wehnelt interrupter is used with an alter 
nating current, the anode, which is ordinarily made of 
platinum, is very rapidly disintegrated. To overcome 
this defect, a German inventor has devised a type in 
which a carbon rod is used in place of platinum. A 
porcelain tube with a 3-millimeter bore is supported 
in the vessel, which is filled with sulphuricacid. A 
carbon rod covered with a thin coating of copper is 
arranged to fit into the bore of the porcelain tube 
The porcelain arm, which bears against the bottom of 
the rod, may be adjusted to raise or lower the rod, 
thus determining the amount that projects below the 
end of the tube. A weight on the carbon rod presses 
the anode against the porcelain arm. The intensity 
of the current is determined by the thickness of the 
coating on the carbon. This construction was found 
to be very satisfactory on alternating-current cir 
cuits. A voltage of from 60 to 150 was required to 


operate the interrupter 


Investigations of the electrical state of the upper 
atmosphere during July and August last were made 
at the Glossop Observatory in England A wire was 
elevated by a kite and a dead-beat galvanometer 
was used to measure the currents. It was found that 
the current was too large, at times, for the capacity of 
the instrument. and it was necessary to connect it in 
shunt. The results of the experiments were as fol- 
lows, the mean current values being given: 


Height above Current in 


ground amperes. 
SER BOE ccavdctipantatceuatecins ina. Pa 

RODD BOGE accaeccccccccsccseviuceseupe 3x 10- 
fe eer Te Peery, | yl. 


The current values varied considerably during the per 
iod of the investigations, and seemed to depend to a 
large extent upon the velocity of the wind The 
greater the velocity, the greater was the current Al 


though the investigators attempted to measure tl 


e pt 
tential of the air. they were unable to obtain very satis 
factory results, owing to the impossibility of in ulating 


the apparatus perfectly against the high potentials, 


SCIENCE. 
A large villa was recently unearthed at Pompeii by) 
a restaurant keeper, who obtained permission re 
cently to excavate on a plot of land adjacent to soem« 


recently discovered tombs It is stated that some ex- 


cellently preserved frescoes were revealed 


By a process recently patented in Austria, caout 
chouc is recovered from materials of every kind whik 
contain it, by heating the finely divided material to 
212 deg. F. or higher with ethers of the cyclic or acy« 
lic series which boil at temperatures higher than 21 
deg. F., and by precipitation the caoutchoue from the 
solution is thus obtained. 


Typhoid fever vaccination has met with the approval 
of the army Of the 150 men of the hospital corps 
on duty at the Walter Reed Hospital in the District 
of Columbia, 98 per cent have volunteered for anti 
typhoid vaccination, and already over two-thirds have 
voluntarily returned for the second application. By 
this writing, probably all have returned No opposi 
tion has been encountered, and the entire experiment 


has proved a success. 


Auer von Welsbach, the well-known inventor of the 
incandescent gas mantle, has produced an ailoy of 
iron and thorium which possesses remarkable prope: 
ties. When struck lightly against a piece of iron thi 
alloy emits exceedingly bright sparks, produced by 
the almost instantaneous oxidation of particles de 





tached by the blow. Sufficient heat is develop 


ignite tinder instantaneously, without the repe: 





efforts required by the old-fashioned flint and steel 
The new thorium “flint,” indeed, may be called an 
everlasting match It will be very useful to explor 
ers and tourists and should be of great valife for the 
ignition of explosives, for military and other pur 


poses 


Near the little Italian city of Adria excavations are 


being made the site of the ancient Adria, a pros 


perous Etruscan seaport which gave its name to the 
Adriatic Sea In the course of ages the ity was 
buried beneath the alluvium of the Po and the Adige 
and the sea receded from its site, which is now 18 
miles from the coast. The project of exhuming the 
buried city has been discussed for many vears, but 
until recently its accomplishment was prevented b 
financial difficulties. The work is in charge of a 
commission which includes the most celebrated archa 


ologists of Italy, and it is expected to result in the 


discovery of archewological treasures of the greatest 
importance 
Of all the preservatives for milk, hydrogen dioxide 





has been regarded as the simplest and safest becaus 

of its ultimate decomposition into innocuous prod 
ucts. In the Moniteur Scientifique E. Feder condemns 
the use of this substance as dangerous and gives a 
method by which, its presence in milk can be detected 
This’ method, devised by Fritzmann, consists in add 


ing to the suspected milk a small quantity of a mix 


ture of formaldehyde and strong sulphuric acid rhe 
presence of hydrogen dioxide is revealed by a biuish 
violet. coloration The same coloration is produced 


when formaldehyde and hydrochloric acid are added 


to the milk at the temperature of ebulliiion 


Mr. Marconi denies the statement which has re 


cently been made that wireless telegraph waves are 
injurious to operators, and that they produce various 
diseases such as conjunctivitis, corneal ules leu 
koma. To use his own words During the twelve 


years or so of our operations we have had to deal 





with no single case of compensation for any injury 
of this origin, nor, so far as | can as 1in, has ar 
such injury been suffered. Speaking for mysel 
may remark that my own health ha never been 
better than during the often extended period vhen 
I have been exposed for many hour daily to the cor 
ditions now challenged, and in the onstant netaenpor 
hood of electrical discharges at our transatiant i 
tions, which I believe are the most powerful in the 


world.” 

The use of compressed acetylene has hitherto be 
prevented by the great risk of explosion incurred 
when this gas is confined under a pressure exceeding 
According to Claude and Hess, this 





two atmospheres 


danger does not exist when the compressed acetylene 
is dissolved in 90 per cent aceton | nract 
application of this prir le t Ss into 
steel cylinders, filled it bf PY 
of infusorial t 1 spe l 

able bind Acetylet h pressure 
then forced in and Ssolve in the ace ne At ord 
ni tempel 


iture and atmospheric pressure aceicne 
dissolves 24 times its volume of acetylene, but at | 
atmospheres it dissolves nearly 300 volumes of acety 
lene (measured before compression) In practice 
cylinders of about \%, %, and 1 cubic foot capacity are 
employed, which contain respectively 12 ) and 100 
cubic feet of acetylene. They are useful for lighting 
railway cars, automobiles, buoys, etc., and for auto- 


genous welding of metals. 
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IMPROVED APPARATUS FOR THE ELECTRICAL 


TRANSMISSION OF PICTURES. 

\ SICAN Decem ber 1907, 
pro 
The object of this 
ventor calls the appar- 
fori now to be describ 
1 reproduce photographically 
f In this first ex- 
> some ve encourag- 
I ind receiving stations 
driven by the same 
them 
that of 750 mi 


le and 
between was 
les of 
not 


oto- 


rep- 
ore the two stations did 
required for pl 
Jicts ver 1A 
distances over actual 
here illustrated was 
Pat 


> two stations 


exper 


bet ween s and Lyons in 


now separated 


} 


simultaneously by an electrical device 


These static 
ay be adapted for receiv 
the fact 
pre 


based upor 


omated gelatin 
elevations and de 


ther prints have the same 


hite parts of the picture are rep 
id the blacks by 
repre 


exact 


est depression ar 


tints 


are 
knesses of gelatin. in 


The photographi 


1 to a nder which rotates before a 


short arm of 


s lever carries a littie whee 


limi t rheostat formed of plates of 


f mica, the thickness 


nch Each silver plate 


between tw 


bo ich as is used in physical 


represents the resistance of 


he other coils are so calculated that their 


oduces a uniform decrease 


nt travels over the surface of the cv! 


ra ne, and the lines thus formed are 


of a millimeter .(1/150, 1/125, or 


part, the change from one system to ar 


ide by a simple mechanical adjustment 


the 
measuring about 4 by 


length of eylinder such 


are 


ed bv a print 


on is composed essentially of 


illograph which is connected with 


ind translates the fluctuations of the cur 


llations of a beam of light, reflected by a 


box, shown in profile in one of the 
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rotates 
with 


the 


photographs, in which the receiving cylinder 
This cylinder, corresponding in dimension 
transmitting cylinder, carries the photographic film o1 


paper upon which the transmitted picture is impressed 

















Fig. 1.—A portrait transmitted from Lyons to Paris 


in 51; 


minutes by the new Belin telestereograph. 


In the wall of the box opposite this film is a circular 


opening of a 


accorcing 


3. A Nernst 


denses its rays upon the 


R 

mirror; NN’, 
es; R, rheostat; 
Fig. 4. 


1/6, 1/5, or 1/4 
to the scheme employed 


diameter of 


lamp provided with a lens 


} 


N N 
P A, ansmitting « 
Unit cy B, } graj 
a sens t C, trac 
ed screen; L, condensit 
ne wires: O, Blonde scillograph; PP’, « 


S, Nernst lamp; T, aper 


whic 





lectric 


h 


ens; 


millimeter 


con- 


mirror of the oscillograph. 





batter 


ture yt, inch diameter; V, lever 


Diagram illustrating the operation of the 


Belin telestereograph. 
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#. An aplanatic lens which converges upon the sensi- 
The 
the point of incidence on the film are conjugate 
foci of 
5. A screen of graduated tints placed in front of the 
lens 


tive film the rays reflected by the mirror, mirror 
and 


this lens 


With the aid of this description and the accompany. 
ing diagram the operation of the system will be easily 
understood 


When the apparatus is started the elevations and 
depressions of the picture at the transmitting station 
impress continuous oscillatory movements upon the 
tracing point, and consequently upon the little wheel 


of the When the wheel, as a 
result of these movements, one side of the rheo- 
is added to that of the line and the 
When the wheel is at the other 


the 


at the other end lever 

is at 
stat, no resistance 
current is a maximum 
side of the resistances are 


rheostat ali additional 


inserted and the current is a minimum. In intermedi- 


ate positions the strength of the current is a function 
of the position and the variations thus produced are 
rigorously proportional to the elevations and depres- 
sions and consequently to the variations of tint of the 
on reaching the receiving sta- 
tion the fluctuations of this current impress upon the 
mirror of the rapid devia- 
tions proportional to the varying strength of the cur- 
rent. 
pencil of light oscillates from right to left and from 


original picture; hence 


oscillograph successive 


In consequence of these deviations the reflected 


the center to the edge of the lens after traversing the 


graded screen, the function of which is to reduce the 
luminous intensity more or less, according to the posi- 
As the film 
conjugate foci, the aperture in the box is continuously 
illuminated. Hence falls 


upon the center of the lens the absolute transparency 


tion of the pencil and the mirror are at 


when the luminous pencil 
of the screen at this point produces no diminution, and 
the impression is a maximum, producing a black spot 
in the photograph. When falls 


on the edge of the lens the absolute opacity of the 


the luminous pencil 


screen at this point entirely extinguishes the light and 
a white spot in the photograph results. In every other 
position of the reflected beam a partial extinction by 
the tinted screen produces the photographic effect de- 
sired; and the combination of all these effects produces 
a picture entirely similar to the original, and having 
all its detail, down to a fineness of 1/6, 1/5, or 1/4 of 
a millimeter (1/150, 1/125, or 1/100 inch) according to 
the system used. 

It is evident 
graded and the 
properly adjusted the copy must 
to the original; but the degree of contrast of the copy 
increased by enlarging or con- 


that if the tints correctly 


sensitiveness of 


very are 
oscillograph is 


similar 


the 
be entirely 


can be diminished or 
tracting the cross section of the luminous pencil, and 
consequently of the spot of light and the elements of 
which the resulting photograph is composed. 

In mest cases the receiver is of the same dimensions 
as the transmitter; but if the essential organs, namely, 
the screw, the cylinder, and the aperture of the receiver, 


(Concluded on page 442.) 























Fig. 3.—Front view of the apparatus with the cover of the cylinder removed. 
BELIN’S IMPROVED APPARATUS FOR THE ELECTRICAL TRANSMISSION OF PICTURES. 


Fig. 2.—The new Belin telestereograph. 
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IS THE EARTH’S SHAPE CHANGING? 
BY J, F. SPRINGER. 

We have been so accustomed to regard the earth as 
globular, or at most as a sphere symmetrically flat- 
tened, that it is somewhat startling to be told that 
there is perhaps something of a polyhedral form to it. 
Back in the seventies, Mr. Lowthian Green discussed 
at length the proposition that the contraction of the 
earth subsequent to its condensation into a spheroidal 

















Fig. 1.—Top view of a regular tetrahedron. 


form has been in the direction of a regular tetrahedron. 
We must not understand from this, however, that if 
we couid station ourselves off somewhere in space, and 
view the earth as a whole, we should see, in accordance 
with this hypothesis, a geometrical tetrahedron having 
feur perfectly flat surfaces, each an equilateral tri- 
angle. Nor are we to expect a geometrically exact 
tetrahedron, even if we imagine the water drawn off 
and nothing left but the solid earth, that is, the litho- 
sphere. No; the hypothesis means a deformation tend- 
ing in this direction But Mr. Green’s conception 
attracted but little solid scientific attention, being 
regarded perhaps as too grotesque for serious consid- 
eration. More recently, however, Mr. J. W. Gregory 
has recalled attention to this view in a paper read 








Fig. 2.—Mercator’s projection showing antipodal 
“shadows” which would be drawn upon the globe 
by the opposite ends of lines passing through 
the center of the earth from points on the 
coasts of land surfaces, 


before the Royal Geographical Society. The present 
article will, in the main, and without being exhaustive, 
set forth arguments there brought forward. 

First, consider the regular tetrahedron of geometry. 
There are four equal faces, each of which is an equi- 
lateral triangle, Fig. 1. It is the regular geometrical 
solid which has the least number of faces, that is, 
four. The cube, which is the next simplest—being 
formed of squares—has six faces. Now, the sphere is 
the solid which has the smallest surface with a given 


volume. The regular tetrahedron, on the contrary, is 

















Fig. 3.—Tetrahedron projecting through sphere. 


that regular solid which has the greatest surface with 
& given volume. By referring to the figure, it will 
be observed, too, that eve ry vertex is opposite a face 
and vice versa. Further, the nearer one goes to the 
center of a face, the nearer he will approach the center 
of the entire solid. 

Now, if the solid rocky mass of the earth—the litho- 
sphere—were of such a form, gravitation would in- 
‘Tease as one approached the center of each face, as 
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such a course would bring him nearer the center of 
gravity. Consequently, water lying on such a surface 
would tend to collect at the center. However, the 
form of the exterior surface would be approximately 
spherical. And the deepest points of such oceans 
would be at the centers of the triangular faces. Now, 
our earth does not present precisely the aspect sug- 
gested. But, on the other hand, let us consider some 
of the facts. 

If we refer to a geographical globe, or even to a 
plane map of the world, we shall see that the hemis- 
phere north of the equator contains nearly all the 
land, and the hemisphere south nearly all the water. 
This is a tremendous fact in geography, and has prob- 
ably arisen from, at most, a few causes. If we follow 
the northern boundaries of Asia, Europe, and North 
America, we shall find that there is an almost un- 
broken zone of land extending around the earth. Thus, 
North America and Asia are separated by an insignifi- 
cant distance. Continuing eastward, we find land with- 
out a break until we pass from Europe to Greenland 
via Iceland. Here a moderate stretch of sea inter- 
venes between Scotland or Norway and Iceland. But 
this break is only apparent. There is in reality a 
ridge—now submerged—connecting Iceland and Scot- 
land. There is thus a ridge circling, almost if not 
entirely without breaks, the lithosphere along moder- 
ately high parallels of latitude. From this the con- 
tinental land masses depend in three groups—North 
and South America, Europe and Africa, Asia and Aus- 
tralia—thus accounting for almost the entire land sur- 
face of the globe. 

Consider now another great fact in geography. The 
continental masses are, roughly, triangular masses or 
combinations of triangles, the bases being toward the 
north. North America and South America are evi- 
dently triangles thus arranged. Europe—including 
Iceland and the British Isles—may be regarded as a 
triangle, or better perhaps as a series, with the ver- 
tices in the Mediterranean Sea. Africa needs no com- 
ment. Asia tapers off in the peninsula of India and 
in the Malaysian peninsula and islands, etc. Aus- 
tralia has its triangular vertex in the island of Tas- 
mania. The Arabian peninsula is to be included with 
Europe, as will now be explained. From the Arctic 
Ocean to the Caspian Sea Europe is depressed. Then 
from the Persian Gulf there is a depression which 
almost enables a connection to be made with the Cas- 
pian Sea. By dividing the land mass Eurasia along 
the neighborhood of the meridian, 50 deg. E., the 
Arabian peninsula will fall to Europe, forming the 
vertex of a triangle having for its base Iceland and 
the Arctic shore of Europe. To view Asia as a single 
great triangle, the vertex is to be placed in the neigh- 
borhood of Java and Celebes. The Philippines would 
be included in this Asiatic triangle. The base of the 
Australian triangle is north of the continent itself, 
as certain of the islands in that direction belong to 
the continental platform, of which Australia itself 
is merely the largest portion extending above the sea 
level. Greenland is to be included with North America. 

With the exception of the land lying in the Antarc- 
tic Ocean, we have thus accounted for nearly all the 
prominent protuberances of the lithosphere. That is 
to say, almost the whole of the prominences may be 
regarded as separable into three groups of two tri- 
angles each. Each group consists of a northern and 
a southern section; and all six triangles have their 
bases to the north and their vertices to the south. 

Further, between the two triangles of each group is 
a marked separating depression. In the New World 
this depression is the basin of the Caribbean Sea. It 
might be thought that a consideration of the Rocky 
Mountain highland with that of the Andes would 
prohibit the idea of a severance. But it is held that 
these two mountain systems do not constitute in effect 
a single chain—what might be looked on as connecting 
links being short ranges running from east to west, 
instead of north to south. The Euro-African combina- 
tion is separated by the Mediterranean and Red Seas. 
The remaining combination of triangles is divided by 
a deep channel known as Wallace’s Line, which cuts 
in between Asia and Australia, throwing Java and 
Celebes and the Philippines to Asia and New Guinea 
to Australia. 

Now, these are marked features of the lithosphere, 
and stand out conspicuously upon even a superficial 
examination. They are to be explained by some great 
fact of the earth’s history. 

But let us turn now to consider the depressions on 
the surface of the lithosphere. These are prominently 
marked out by the three great oceans. These are also 
triangular, but with their bases to the south and their 
vertices to the north. Thus, the great basin of the 
Pacific constitutes one immense triangle, its two sides 
sloping to the vertex at Bering Strait. The Atlantic 
forms two triangles. One has its base in the region 
of the Antarctic Circle, and tending to a vertex be 
tween the eastern projection of South America and 
the western projection of Africa; the other triangle 
has its vertex between Greenland and Iceland, for we 


must remember the ridge sloping to the northwest 


441 
from Scotland to Iceland. The Indian Ocean with its 
base, or bases, along the Antarctic Circle tapers north- 
ward to the Arabian Sea and Bay of Bengal All of 
these triangles have their bases to the south and run- 
ning east and west, with their vertices to the north. 

















Fig. 4.—How the earth would appear as a 
tetrahedron. 


Thus is accounted for nearly the whole of the sea 
We have to add that the three oceans are connected 
at the south. The triangular depressions correspond 
then to the triangular elevations. There are three 
main divisions of each. The one set has its bases 
practically connected at the north with its extremities 
to the south. The other reverses these conditions 

A further fact in geography, and which is a notable 
one, consists in the antipodal relation of land and 
water. If we imagine a diameter running through 
the earth, one extremity being, say, at Cape Hatteras, 

















Fig. 5.—Europe as it is. 


the other extremity will of course be the antipodal 
point of this cape. Suppose now that the American 
end of this diameter moves along, tracing out the 
continent of North America, The other extremity will, 
of course, trace out a reversed North America on the 
opposite side of the globe. If this process be carried 
out for all the land surfaces, we shall find that, with 
the exception of the southern part of South America 
(perhaps one-third of the entire area), these antipodal 


shadows lie in the oceans, Fig. 2. There is no other 

















Fig. 6.—Europe as it will be. 


considerable exception, unless the Arctic and Antarctic 
regions shall be found to furnish them. This would 
seem to be a remarkable fact. 
such as must be expected to arise if the causes of de- 


The correspondence is 


pression of an ocean bed on one side of the earth 
should react through to the opposite side and cause 
there an elevation—not so great, perhaps, as the de- 
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BELIN’S IMPROVED APPARATUS FOR THE ELECTRICAL 
TRANSMISSION OF PICTURES 
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irat n be simplified 
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rhe apparatus becomes n fact, a Morse key worked 
itomatica At the receiver the graded screen is 
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and also accord t he d tion of rotation of the 
eylinder, b hich the directic of the lines may be 

reversed 

I evident that hen the apparatus is thus used 
ismitting writh and ne drawl! by imp! 
1 in osing the circuit operation 1 entirely 





JUNE 12, 1909. 

nalogous to that of an ordinary telegraph. It may, if 
desired, be operated by a relay and even by wireless 
mpulses 

As various systems derived from the inventions of 
Caselli and Meyer have recently been proposed, it ig 
proper to insist upon the fact that Belin’s method is 
entire new and original It is not necessary to exe- 
ite the drawing or writing with insulating ink or 
ith metal foil 4 special, rapidly-drying ink may be 
sed on any paper which can be easily stretched over 
the transmitting cylinder Hence the new apparatus 

a universal telegraphic instrument, since it transmits 
equally well writing, drawings, and photographs 


<> + @ += 
Weteorological Su ary, 
May, 1909. 


Official 





New York, N. Y,, 


Atmospheric pressure: Highest, 30.26; lowest, 29.63; 
an, 29.93 remperature Highest, 83; date, 14th; 
vest, 40; date, 2nd: mean of warmest day, 74; date, 
h; coolest day, 46; date, 2nd; mean of maximum 
r the month, 68.0; mean of minimum, 52.8; abso 
te mean, 60.4; normal, 59.8; excess compared with 


in of 39 years, 0.6 Warmest mean temperature 
( Ma 65 in 1880; coldest mean, 54 in 1882. Abso- 


te maximum and minimum of May for 39 years, 95 





nd 34 Average daily excess since January 1, 2.2. 
Precipitation 1.72: greatest in 24 hours, 1.22; date, 
Ist and 22nd; average of May for 39 years, 3.29 
Accumulated excess since January 1, 0.23. Greatest 
precipitation, 9.10, in 1908; least. 0.33, in 1903 Wind: 
Prey direction, northeast; total movement, 9,169 
iles; average hourly velocity, 12.3; maximum veloc 
it {8 miles per hour. Weather: Clear days, 7; partly 
oudy, 11; cloudy, 13; on which 0.01 inch or more of 
pitation occurred, 11 Thunderstorms: ist, 6th, 

28th Dense fog Ist, tl Mean temperature 
the spring, 49.40; normal, 48.73. Total precipita 
of the spring, 10.84; normal, 10.69 
- >-o-> ——— 


Ozonizing a City’s Water Supply. 


he water supplied to Nice (105,000 inhabitants) 


id several smaller French cities is now purified by 
one, in addition to filtration. The following method 
has been adopted by the city of Chartres (24,000 in- 
s) The water is pumped from the river Eure 

nto sedimentation basins which are contained in a 
ling of ferro-concrete, with a double roof which 
eeps the iter fairly cool in summer and prevents it 
from freezing nter The building has windows of 
Vv glass, y »w light being unfavorable to the de- 
velopment of bacteria In these basins about 1.600.000 
of water aré arified in 24 hours The water 

flows thence through coarse coke filters and fine sand 


The coke filter beds 
choked, by 


filters to the ozonizing apparatus 








ned. when thev become exposing 

hem to the air and washing away the oxidized impuri- 

i h a current of ater. The sand filters are 

¢ ed by powerful jets of compressed air and water, 
1) rd 

The ozo. n plant is constructed in duplicate, so 

one section i1lways ready for use. The water 

les down through four beds of pebbles which have 

hn aggregate tl ness of 14 feet and are supported by 

perf d floors in a tower, at the bottom of which 

ozonized air enters under pressure, The ozone gen- 

erator is a cell of glass 6 feet long, 3 feet wide and 6 

et } It contains five elements, each composed of 

ree cast iron plates. The middle plate is connected 


ith a transformer which furnishes an alternating cur- 


nt of 20,000 volts: the outside plates are connected 
Oo eartl Between the iron plates are glass plates 
overed th tinfe Ozone is produced by the alter- 
iting electric discharges between the plates The 


ron plates are perforated to allow the ozone to 


escape. and the middle plate is cooled by a current of 


vater from a tank insulated by triple bells of porcelain 
ced 


ient to carry it. la 


into the generator under a pressure suffi- 
water 


Air s for 


lien with ozone, through the 


tower. One grain of ozone is used for 81% gallons of 
ater. The primary circuit of the transformer is con- 
nected with an alternator which produces a monophase 
urrent of 250 volts and 500 cycles. It is of interest 


to note that the price charged for water, about one cent 
for 44 gallons, has not been increased since the instal 
lation of the ozonizing plant 
- .>-+e-s2 - 
British Patent Law Opposed, 

Lord Chief Justice, Baron Alverstone, delivered 
28th before the section of the Inter 
with 


spoke 


The 
in address on May 
dealing 

He 
trongly against the revoking clause of the new British 
step 


nationai Chemistry Congress which is 


legislation affecting chemical industry 


patent law, saying he considered it a backward 


which would result in people keeping their inventions 
hos- 
was 


ecret The scientists present were unmistakably 
the British 
unanimously adopted recommending that committees of 


conven 


tile to patent law, and a resolution 


the various countries adhering to international 
understanding pre 


tions agitate in favor of a general 

iding that manufacture in one country belonging 
the union protects the patentee against the 1 oention 
of his patent in other countries of the union 
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Correspow dence. 





THE NUMBER OF OUR ANCESTORS. 
To the Editor of the Screntiric AMERICAN: 

Your correspondent who figures out that each of us 
had 1,424 ancestors ten generations ago must be an 
only child. It is so naive a statement to make that 
each person living has two parents and each parent 
bad two, etc. 

He forgets that the figuring is more apt to be the 
other way. Ten generations ago a couple got mar- 
ried. They had four married children, and each child 
had two children that married, ete. Thus in the 
present generation there will be living 1,424 descend- 
ants of the original pair. When speaking of human 
beings, it is polite to say couple, and not pair, of 
course. 

According to his way of thinking, the world at some 
time in the past must have been densely populated. 
History does not show this. On the contrary, history 
tends to show that the increase in population is such 
that it very nearly doubles in each generation. The 
ancient wise men who considered that the population 
of the world started with one couple were simply men 
who observed and applied facts. Your correspondent 
runs away with himself, and a little sober thought 
would show how absurd some of his ideas are. 


Chicago, Ill. Ernest McCuLiouen. 





IMPRESSIONS OF AMERICAN INVENTORS.— II. 

tHE WRIGHT BROTHERS AND THEIR ACHIEVEMENTS. 

It must indeed have been a proud moment for Or- 
ville and Wilbur Wright when they received from 
President Taft—a native of their own State—the gold 
medals of the Aero Club of America and the thanks of 
this great nation for having solved the problem of all 
ages—flight. With the presentation of these medals 
on June 10th, and with that of the Smithsonian and 
Congressional medals a week later, has come to them 
at last the recognition that is seldom accorded a 
prophet in his own country, and that was several years 





late in being given in this instance. As a result of 
this tardiness, France has thus far witnessed the 
greatest flights yet made by either of the two “bird- 
men”’—those of Wilbur Wright—although Orville 
Wright's flights at Fort Myer, near Washington, last 
September, were excellent in every particular, and will 
doubtless be duplicated and surpassed by the younger 
brother in the coming tests to occur at the same place 
within a few days. The longest flight made here last 
year was 1 hour and 15 minutes on September 12th 
last: while Wilbur Wright’s record is 2 hours, 20 min- 
utes, and 23 seconds at Le Mans, France, on De- 
cember 21st, 1908. Besides this Wilbur Wright holds 
the record for height, having flown over a line 
suspended at a height of 360 feet above ground. As 
far as speed is concerned, the Wright aeroplane has 
flown in an official test at the rate of 38 miles an hour. 
Several French monoplanes have surpassed this figure 
slightly, the fastest speed so far attained being about 
45 miles an hour. But when the matter of stability 
is considered—especially in a transverse direction— 
the Wrights have so far beaten all other experimen- 
ters. By warping the two main planes of their ma- 
chine, they can vary the angle of incidence, obtaining 
a greater lift on the low side and a diminished lift on 
the high, and thus quickly bringing the aeroplane back 
to a level keel. The fore-and-aft stability is main- 
tained by means of a double-surface horizontal rudder 
mounted well out in front. The equilibrium in both 
directions is maintained manually; but it is probable 
that in the near future the brothers will find a way 
of accomplishing this important function by some au- 
tomatic means. 

The two modest Americans whose portraits appear 
on our frontispiece have probably received more atten- 
tion from royalty during the past six months than any 
other of their countrymen who have been abroad of 
late. While at Pau, France, last spring they were vis- 
ited by King Alphonso XIII. of Spain and by King 
Edward VII. of England. They also made flights at 
Rome in the presence of King Victor Emmanuel, while 
in August they expect to go to Germany and fly 
before the Kaiser. 

Both brothers are as modest and unassuming as 
their photographs indicate. Wilbur, the elder, is rather 
quicker and more positive than Orville, and generally 
Speaks in short, quick sentences, giving his opinion 
in a few words. At first sight he strikes one as a 
typical Yankee inventor, and this idea of him is 
strengthened when one sees him working upon his 
machine with his pockets bulging with balls of twine 
for use in making a quick repair. Both men are ex- 
tremely careful in making their experiments, and both 
have a great amount of patience. They always delve 
to the bottem of any problem they have to solve, and 
argue with each other at length pro and con. As their 
only sister, Miss Katharine, so aptly puts it, “To hear 
them argue around and knock the bottom out of each 
Other's ideas till, at the end of three hours, you find 
Orv where Wil started off and Wil where Orv began, 
is just the killingest thing imaginable, and makes 
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them both burst out laughing—but it saved them no 
end of useless experiment.” And according to the 
testimony of a man who studied them while they were 
at work at Pau, hardly a flight was made but what 
some new problem was presented or solved, so that 
they are still making improvements. 

The story of how the two brothers conceived and per- 
fected their aeroplane has been told often; but perhaps 
a brief retelling of it would not be out of place here. 
Receiving their first interest from a toy flyer of the 
Frenchman Penaud, which their father brought home 
one time when they were boys, they some years later 
were stirred by the tragic death of Lilienthal (who 
was killed by a fall with his glider in Germany) and 
they determined to take up the problem of flight where 
he laid it down. They read all of Lilienthal’s writings, 
and became acquainted with Mr. Octave Chanute, a 
mechanical engineer of Chicago, who had carried on 
some experiments in gliding flight. They built a glider 
of their own, and experimented with it during a few 
weeks each summer on the huge sand dunes of the 
North Carolina coast. They developed a method of 
gliding by lying flat upon the lower plane, and con- 
trolling the glider in an up and down direction by 
means of a horizontal rudder rigged out in front. Later 
they solved the problem of lateral stability by a method 
of warping the planes which they devised and patented. 
They attained great skill in gliding flight, and conse- 
quently were not much surprised when, on December 
19th, 1903, they were able to fly half a mile at the fourth 
attempt, after fitting a specially-built aeroplane with a 
gasoline motor. There were many problems to be 
solved, however, after this first power flight, and 
with the inadequate facilities offered by their small 
bicycle shop in Dayton, as well as the lack of funds 
with which to experiment, nearly two years more 
were spent before they felt that they had really solved 
the problem. But they were too early at that, for the 
U. S. government refused to have anything to do with 
aeroplanes and the French people had not yet become 
enthusiastic. Two years more elapsed before our’ War 
Department finally gave out specifications for an army 
aeroplane, and owing to the unfortunate accident to 
Orville Wright's machine when in flight on September 
17th last at Fort Myer, the fulfillment of the tests 
required is only now about to take place. Orville 
Wright will conduct the machine, and will make the 
first cross-country fiights the brothers have ever at- 
tempted. 

When one considers that the two brothers not only 
built a successful aeroplane, but that they constructed 
several gasoline motors—in which art they were quite 
inexperienced—as well, one can partially realize what 
great credit is due them; for six years ago the best 
automobile gasoline motors were weighty and cum- 
bersome, while such a motor for an aeroplane had 
hardly been thought of. That they were able to 
build a sufficiently powerful and light motor to make 
their aeroplane fly at this time is another side light 
on their genius. Not only did they make several 
fairly light motors, but they also developed a pro- 
peller for testing these, and a device whereby they 
could read the horse-power while the motor was run- 
ning. Owing to the degree of perfection to vrhichn 
they had brought their aeroplane surfaces—whicl was 
reached only after numerous experiments with models 
—the two brothers were enabled to fly with about half 
the horse-power required by other foreign experi- 
menters, a 25 to 30-horse-power motor being sufficiently 
powerful for their needs. Nevertheless, their first 
motors weighed about twice as much per horse-power 
as those they are using to-day. 

The making of such long flights as 2 hours and 20 
minutes, and the carrying of a heavy passenger at 
other times, augurs well for the eventual commercial 
use of aeroplanes, though the Wrights themselves do 
not believe they will ever be largely used in this way. 
Their aeroplane is ordinarily started by being shot 
from a catapult, but once in Rome it rose in the air 
with its own power, after sliding on its runners over 
the grass. If mounted upon wheels, it could readily 
do this upon suitable ground Probably a combina- 
tion of wheels and runners will eventuaily be used. 

Dirigible Balloon Progress, 

The recent partial success of the “Zeppelin II,” of 
the moral of which we shall have more to say next 
week, renders timely the article presented in the cur- 
rent issue of the Suprprementr describing the prac- 
tically identical “Zeppelin I.” The “Zeppelin II” is 
so called because, if accepted by the German military 
authorities, it will be the second war dirigible; but 
it is actually the fifth large dirigible balloon built by 
Count Ferdinand von Zeppelin on similar lines, his 
experience resulting only in modification of detail. 

The “Zeppelin II” left its floating shed on Lake 
Constance late on Saturday night. May 29th, with the 
supposed object of sailing to Berlin, which, however, 


Count Zeppelin has since disclaimed Berlin lies a 





little east of north from Friedrichshafen, the home of 
the balloon, and its course as far as if went was 


straight in that direction, and apparently quite inde 
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pendent of the wind. It passed over Treuchtlingen 
early on Sunday morning and Nuremberg two hours 
later, reaching Bayreuth at 10:30 A. M., Zwickau at 2 
o'clock, and Leipzig at 5:20 P. M. At Bitterfeld, a few 
miles farther and 465 miles from its starting point, the 
Count decided to return, as he had lost some gas, and 
estimated that the return journey would take fifteen 
or twenty hours. The balloon was next reported at 
Schweinfurt at 3:30 A. M. on Monday, over Wurzburg 
at 5 A. M., and Heilbron at 8:10. At Goppingen, half 
an hour after passing Stuttgart, a descent was made 
to replenish the supply of fuel, which was nearly 
exhausted. The motors had already stopped, and the 
airship was nearing the ground in an open field, when 
a gust of wind carried it against a tree with consid- 
erable force. The prow of the balloon was crushed 
in for a considerable distance, nearly to the front end 
of the “gondola” below, and the aluminium stays were 
entangled in the branches. 

It is most regrettable that so remarkabie a voyage 
should have been marred by an accident, serious in 
its results to the balloon but so trifling in its cause, 
the weather conditions being in no way worse than 
the airship had successfully negotiated for the pre- 
vious thirty-six hours. A cruise of 850 miles in that 
time, however, is alone sufficiently remarkable. 

Temporary repairs were made in twenty-four hours, 
which enabled the balloon to return to Friedrichs- 
hafen under its own power, this fact alone testifying 
to the merits of Count Zeppelin’s “compartment” sys 
tem, without which the damage done to the prow 
would have been sufficient to entirely incapacitate the 
airship. Permanent repairs will take probably six 
weeks. 

We present in the current issue of the Surriement 
a complete diagram and description of the first Gei 
man government Zeppelin airship, knowh as ‘“‘Zeppe- 
lin I,” together with a critical consideration by a 
prominent aeronautic authority of the merits and de- 
merits of the rigid type of construction as compared 
with the semi-rigid and non-rigid systems. 

ee oe -—-—— 
Airship Budgets of the Great Powers, 

A note addressed to Parliament by the British War 
Office contains a comparative statement of the sums 
expended in, 1908 by the governments of the principal 
nations of Europe in the construction of airships and 
the prosecution of experiments in aerial navigation. 
The approximate amounts, in American money, are: 
Germany, $1,900,000; France, $225,009; Austria-Hun- 
gary, $26,000; Great Britain, $25,000. 

The German government contributed $1,250,000 to 
the Zeppelin fund, expended $510,000 in the purchase 
of Zeppelin airships, and $125,000 for the pay and 
maintenance of the balloon corps. France spent $34.- 
000 on aeronautical schools, pay, and experiments, 
$57,000 for material and construction, and $125,000 for 
the maintenance of existing airships. Austria-Hun- 
gary spent $14,000 for schools, pay, etc. 
for airships. Great Britain spent $9,500 for dirigible 
balloons and $2,500 for aeroplanes. These figures are 





official and therefore not open to question. London 
newspapers comment bitterly on the fact that Germany 
spends nearly eighty times as much as Great Britain 
for the creation of an aerial navy. 
oe Oe 

The Current Supplement. 





The opening article of the current Surrpremenr, No. 
1745, discusses the subject of the Comparative Prac 
tical Efficiency of Various Types of Gas Lamps. The 
author, Mr. R. C. Ware, is a well-known authority on 
the subject. A detailed description of the Bellini-Tosi 
System of Wireless Telegraphy is given, together with 
an account of the radio-goniometer, which is the basis 
of the system. For some time past the German govy- 
ernment has been practically testing a new system of 
issuing railway tickets, which dispenses with the ne 
cessity of retaining large stocks of printed tickets for 
each of the stations served from that center. Instead, 
the ticket is printed upon demand by means of a ma- 
chine which is described in the current SuprLemMen’. 
An Automatic Gate for Grade Crossings is described 
and illustrated. Jacques Boyer writes on Watercress 
Culture in France. The Coal-Tar Dye Industry and 
Its Importance is reviewed. A complete detailed de- 
scription of the Zeppelin airship also appears. 

i _ 





A Prize Competition, 

The eighth regular prize competition of the Austrian 
Engineers’ and Architects’ Society has been announced. 
A solution is asked for the following question 

“How is it possible to avoid the injurious effects of 
the so-called higher harmonics of current and voltage 
waves which permanently or temporarily enter the al- 
ternating circuit; or how may their production be gen- 
erally prevented?” 

Three prizes are offered, the amounts being $600, 
£700, and $100. Persons who desire to obtain further 
particulars and to ascertain whether they are eligible 
tc enter the competition, should address: “Oesterreich. 
ischer Ingenieur und Architekten- Verein,” Nsechenhagh 
gasse 9, Vienna, Austria. 
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£XPERIMENTS WITH HYDROPLANES OR SKIMMERS. 
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the resistance due to gravity, or the horizontal com- 


ponent necessary to balance the weight of the vessel 


on the incline of the supporting surface, 


his inclination he found to be about 1 in 14, so that 
imounts to about one-seventh of the 

This friction, 
attached to the 


with the charac- 


the total resistance 


eight of the displacement of the vessel 


de pends on the value to be 
which 


the surface and the length of the rubbing sur 


however 


irface friction again varies 


Mr. Froude ascertained in the course of his ex- 


periments with the Ramus model t at the front plane 


d ¢ é above the water surface as the speed 


is increased, the center of gravity apparently over- 
inging all natural support It is evident that this 
ffect in be produced only by having the pressure 
on part of the surface less than the atmospheric press- 
ire Sir John Thornycroft carried out some exper!- 
ments to illustrate this effect by means of a model, 
the bottom of which for the most part was a simple 
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this is subjected. The speed at which 
skimming commences, however, should be kept as low 
If the boat is short and wide it leads to 
excessive air resistance, which becomes quite impor- 
tant at miles per hour. 
quently, one must not resort to too great a width. 
When a skimmer is moving below the skimming 
phase, the wave formation resembles that of an ordi- 
but the waves are larger in proportion to 


type of boat 
as possible 


speeds of about 30 Conse- 


nary vessel, 


the size of the vessel and diverge at a wide angle. 


The contrast is strikingly shown when the same model 
is made to travel fast, since then the volume of the 
waves is much less and the angle divergence is small, 
the best result 
In the course 


found with 


An important point in order to achiev 
is the position of the center of gravity. 
of his experiments Sir John Thornycroft 
his models that improvement appeared to take place as 
moved aft, until flapping com- 
Though this dancing may 


skipping or 
motion 


this was 


menced. become 

















“@yrinus” model at moderate 





speed. 

wot plar H I e the it ’ 
skimme rhe skimmer is no modern on 
marine handicraft As a matter of fact, it is very 
! I ! n use among many of the islanders 
of the Pacif imong whot t performs useful serv 
These skimmers are extremely crude, representing as 
hey d he lroplane in. its simplest form The 
rf pr l ! e slab of wood rounds at the extre! 
end In the manipulation of these “surf-boards as 
the i sometimes called, the natives are extreme 
adept Standing upright or lying prone on the primi 
tive support, they can dexterous coast” down the 

ives at high speed 

But to i 1 boat le steadily along the surface 
of the wate s by no means so easy Steadiness can 


“(Gyrinus” model moving at corresponding speed to 
about 19 knots. 


plane, but the after surface of which could be turned 
at right angles The result of this design was 
clearly shown by the model's jumping clear of the 


water surface 


When the bottom surface of the model was left flat 
throughout its length, it glided smoothly over the 
ater, but when the tail part was bent down, it very 
promptly dived. From the result of these experiments 


of the 
bottom of a skimmer or hydroplane should be a straight 
Thornyecroft points out, a 
more even dis- 


it appears that the endwise vertical section 


ne, although, as Sir John 


hollow curve would seem to promise a 


tribution of pressure on the bottom 


A number of factors must be considered in the evolu 


tion of a boat intended for skimming or sliding along 


A very beamy Thornycroft model at high speed 
showing very small surface disturbance. 
dangerous, still the best results seem to coincide with 
its commencement 
built a 


which has proved very suc- 


Some months ago the Thornycroft Company 
motorboat, the “Gyrinus,” 
which differs radically in design 
The 
feet, with a breadth of 


cessful in races, and 


from the majority of craft of her class vessel 


has an over-all length of 22%, 
tf inches and a draft amidships of 8 inches. At 
the bow full, while 
the stern is quite flat, finishing in a sharp angle, so that 
all drag from the water, as mentioned above, is elimin- 
This boat has proved most successful in speed 
off the international 


5 feet 
the water lines are comparatively 


ated 


contests, and last season carried 


race for 8-meter vessels. The lines of this craft have 


provoked considerable discussion, and it has been sug- 
































“Gyrinus” model towed backward to illustrate loss of 
pressure on cruiser stem and stern at high speed. 





be at ip is i num of planes, but 
tl na resistance 
Ww " mi ! 1 to support a given 
load ch must be of less length thar vhen only 
one ‘8 The friction per init « 3 f ‘ hye 
greater for small surfaces, it is improl 
maller total surface will be sufficient, and the ne 
sary power required for a given speed must be moré 
Mr. Froude, who carried out elaborate experiment 
in the same field ivanced the opinion that the bes 
results could be obtained from a single plane, held at 
particular angle to the water surface He built a 
mode! on which three surfaces were attached to a 
fray 1 towed in such a position that the wake of 
either of the three did not interfere with the water 
en which any one of them had afterward to run He 
also proved by theory that the nel nade b the 
plane with the line of motion should be su that the 
resistance due to surface friction should be equal to 


Ramus model jumping. 


EXPERIMENTS WITH HYDROPLANES OR SKIMMERS, 
the surface of with the least possible disturb- 
ance, and the problem is rendered more complex from 
the fact that these do not all lead to the same propor- 


water 


tions in design The lifting force depends on the 
imount of surface and speed, while the friction for a 
ertain amount of surface will decrease with greater 
ength; but the speed at which skimming will take 


must increase with length Below a certain 


the performance of a skimmer model is very 
large waves, which 


( ng to the formation of 


tl tern to fall and greatly increase the angle 
more difficult for 
to the surface and to skim. 

found to be capable of being less- 
the amount of the supporting 


of the p s, thereby rendering it 
the vessel to mount 

This difficulty he 
ened, either by extending 


by reducing the weight of the vessel, the 


surface o 
surface remaining the The reduction of weight, 
however, is a difficult 


of strength necessary to withstand the shocks to which 


Sathe 


matter, because of the degree 


Ramus model; steady motion at 
high speed. 


gested that they lifted and reduced its displacement 
to some extent like a skimmer. Photographic records 
carefully made while she is under full speed refute this 
contention, since the bow is nearly at the same level 
at rest or speed, while when moving fast the stern is 
much lower. The forepart of the boat appears to plow 
a channel into which the stern falls, and with increase 
of speed the resistance rises very rapidly, although the 
form of stem would seem well adapted to avoid this 
Because the lines of this motor boat rise very 
gently and terminate in a sharp angle, there is no 
surface which can suck up the water, and by so doing 
reduce the pressure below that of the atmosphere. 
The increase of resistance in a skimmer differs 
markedly from that in an ordinary boat. It rises very 
rapidly at first with increase of speed, but once the 
phase of skimming is established, it may fall tem- 
porarily and afterward rise only very slowly, so that 
the power required increases but little faster than the 


result 
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velocit This was conclusively shown by experimerts 
made th a model of the above motor boat and a 
Ramus skimmer model of the same weight. The 
plotted records showed that the resistance curves 


erossed at approximately 17 knots. For lower speeds 
the boat form is much superior, but above the point 
where the resistances between the two models are equal, 
the skimming model possesses decidedly greater ad- 
vantag 

Thornycroft also carried out a series of experiments 
with the model of the “Gyrinus” motor boat towed 
backward, in order to illustrate the clinging of the 
water around the rounded form of stern, which the 
bow then represented; and although this gave no 
trouble at ordinary speed, the effect at extreme speeds 
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or churned into foam, then that mixture of air and 
water will pass along the surface. What will be the 
effect of this seems uncertain, but the late Lord Kelvin 
was thoroughly of the opinion that the friction of this 
mixture would be greater than that of solid water. 
The form used by M. Fauber is adapted to eject any air 
from under his vessel, and Sir John Thornycroft thinks 
it possible that he obtains from this advantages which 
balance what would appear to be a loss due to the 
many short skimming surfaces. 

In the opinion of Sir John Thornycroft, hydroplanes 
are closely related to aeroplanes. Although smooth 
water would seem to form a definite plane on which to 
travel, a boat of this kind when moving at high speed 
is not content to be limited to motion in two dimen 


445 
respectively, as rubies, sapphires, oriental emeralds, and 
oriental topazes. Rubies and sapphires are by far the 
rarest and most valuable of these gems. 

Many attempts have been made to produce rubies 
and sapphires synthetically by fusing alumina with 
coloring oxides and crystallizing the mass by cooling 
The first partial success in the synthesis of colored 
corundum was obtained in 1837 by Gaudin. 

In 1852 Ebelmen, director of the national porcelain 
works at Sévres, produced rubies of microscopic size 
by heating a mixture of alumina, borax, and oxide of 
chromium in a porcelain kiln. St. Claire Deville and 
Caron succeeded in producing rubies, in the form of 
very thin crystalline laminew, by means of the reaction 
between vaporized anhydrous boric acid and aluminium 




















Fig. 3.—Cutting “ scientitic” rubies. 


was found to be surprising The real stern lifted, 
while the bow was depressed until the model made a 
large angle with the line of motion, as was found to 
be the case by Mr. Froude with his Ramus model. 

Sir John Thornycroft also studied the passage of 
air underneath skimmers. It is generally supposed 
that air does pass beneath them when traveling at 
high speed, but he contends that this is only likely to 
occur when the water surface is broken, as it is well 
known that a jet of water impinging on a surface 
even at an acute angle does not all pass under in the 
direction of the jet. A small part near the surface 
has its motion reversed, and renders the passage of 
any air between the jet and the surface impossible. 
If, however, the surface of the moving water is broken 


Fig. 5.—Rubies of various shapes. 


sions, but tends to oscillate vertically and to jump 
from the water surface, and under some conditions to 
dive. 
— >-e-> —- 
ARTIFICIAL RUBIES, 
BY VICTOR BARTON, 

Diamonds are composed of pure carbon, but most 
other precious stones consist of alumina, colored by 
various oxides. Hydrated silicates of alumina are 
known as clays and are found in vast quantities every- 
where, but all varieties of crystallized alumina, or 
corundum, are comparatively rare. Some corundums 
are colorless, while others derive various tints from 
the presence of metallic oxides. Red, blue, green, and 


yellow corundums are used as gems and are known, 


fluoride In the course of their experiments they o 
casionally obtained crystals of sapphire, the formation 
of which they could not explain, but which were doubt 
less due to the presence of particles of oxide of iron 
In 1865 Debray and Hautefeuille attacked the prob 
lem, but it was reserved for Frémy and his assistants, 
Feil and Verneuil, to solve it in a series of remark 
able researches distributed over the period 1877-1890 
In the method first employed by Frémy and Feil 
an aluminate of lead was formed, and this salt was 
then decomposed by the action of silica, the result 
being to set free the alumina and to cause it to 
crystallize. The crystals of corundum thus produced 
were colorless, but rubies were obtained by adding 


2 or 3 per cent of potassium bichromate, while the 























Fig. 1.—Sifting the mixture of alumina and oxide of chromium. 




















Fig. 2.—Blowpipes and oxygen cylinder in Paquier’s ruby factory. 








ARTIFICIAL RUBIES, 





Fig. 4.—Examining artificial rubies, and mounting them on rods for catting. 
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s to ] ice the red or of the ruby The Paquier’s “scientific rubies’ are physically, chem- 
DI x s bed through a ry fine sieve by means ically, and optically identical with natural rubies, 
‘ t t I blades driven by a small motor (Fig. 1). sjoth frequently contain microscopic air bubbles, which 
sifte powde s then melted by blowpipes con- are called “frogs” by jewelers and “inclusions” by, 
\ i g gas (Fig. 2) mineralogists, and which are spherical in the artificial] 
‘ ind that three conditions must be satis- rubies, but of various shapes in the natural gems. 
le fis n order to produce trans- Moreover, the planes of crystallization characteristic of 
‘ " nt bi the mixture the natural ruby are not always discernible in the 
§ t exposed p to that part of ‘scientific’ ruby. But these slight differences are some- 
i ¥ $ f i I ‘in . richest in mes lacking The eminent geologist Lacroix has ex- 
f Of nd } o | in carbon in pressed the opinion that it is impossible to decide with 
é s i ly | only melts but ibsolute certainty whether a ruby of fine color and 
nd é . / comes purified ree from inclusicns is of natural or of artificial origin 
he must } be built up grad On the other hand, Pinier, one of the leading gem 
ro j bottom, and the experts of Paris, asserts that an artificial ruby can 
I t E fusion and so always be distinguished from a natural ruby 
| ficatio ist ” be so conducted Artificial sapphires are made by M. Louis Paris, by a 
s p the hat the area of U contact between process which was described in the Scienriric Ameri 
| I o é he fir ive! y ind the support cAN of December 17th, 1908, and which differs from the 
pos \ S | 3 ls extreme Fs of small. in order ruby process chiefly in the substitution of cobalt for 
( e matter be to reduce the wf OU danger of fra chromium and the addition of lime in order to pre 
l t p e betweel ture to a min i mum These vent the separation of the cobalt. These sapphires 
a I proved les mp onditions ar « i satisfied in the are not as perfect copies of nature as the rubies here 
| i — ind operation of described. Even in chemical composition, density, and 
ype Paquier’s app atus, which is hardness they are not quite identical with natural 
é ‘ rhe shown tl Fig. 6.—Diagram a c ompanying sapphires, and in physical and optical characters they 
fus i ps he 1 their artificia I liagral Fig of apparatus for 6) The calcin- differ unmistakably from the latter In short, they 
t letected expel Yet the had a 1 powder, cor- making rubies. sisting of alum consist of colored alumina, melted and solidified, but 
pe e and | for $20 or $50 per carat ina with a littl oxide of chrom not erystallized, and their artificial origin can be de- 
hou! uW ed they were cut I rea jut placed in a littss sheet-brass hopper (A), the bot- tected very easily. 
rubies I e characte ere ob é of which is made of wire gauze of sufficiently fine coins etait 
tained soc nist Maiche. Meat mesh to retain all particles large enough te obstruct the AN AUTOMOBILE TROLLEY-REPAIR TRUCK. 
j re nst ed rul ‘ fice of the blowpipe beneat This hopper is suspend BY DR, ALFRED GRADENWITZ 
S ‘ ! é id,* had been compelled ed b Oo 1 chamber (B), which is really an en rhe ability of the automobile to travel quickly 
t I secret te tor < gement of the oxygen tube The lower part of the naturally led to its use by the fire departments of the 
dent - ‘ t to a number « mber rawn out into a slender tube, which ends more prominent cities of the world Its success in 
I d a compal ch 8 i fine jet. Oxygen vimitted at C. The oxygen tube this field has further led to its adoption by some street 
faried r u had been employed surrounded | he coal gas tube, to which gas is ad railway companies as a repair vehicle Inasmuch as 
! i t I the 1 ! ture « ed at Ff The flow of gas is regulated to produce a ost of the street railways of the world are now oper- 
ul ! ! vl had becor ub ) ) temper! ure of fror 5300 to 3,600 deg. F A little ed bv electricity. it was but natural that the electric 
il ni ed ibstantia is 10 immer, operated | in electromagnet, falls at regular automobile should have been selected The cost of 
‘ vals oO l top of the rod which supports the arging the batteries involves no great outlay on the 
t t ! placed hopper, and each blow causes a little of the powder to part of the company with an elaborate power plant at 
platinu I é vhicl fixed at the enter of a hrough the gauze bottom its disposal, and the vehicles themselves are so simple 
t ! xp ) ¢ lame of an Oxy rhus the powder throw! 1 ttle at a time, into in construction that they can be operated by any of 
he irrent of oxygen which comes into the flame, the mechanically trained employees of a railway com- 
here t is transformed into liquid drops Some of par 
these drops fall on a little platinum dish attached to The conditions which require immediate repair of a 
é p of a rod (K) and inclosed in a box of fire-clay e wire are not unlike those which demand speed on 
F’) to p ent too rapid loss of heat The box is pro the part of the fire automobile. Until the damage is 
ded with an opening through which the formation of repaired the cars are often stalled. 
the ruby on the platinum dish can be observed. The In the accompanying illustrations we present views 
lisl ve moved lirection by three screws of the electric trucks designed by the Siemens-Schuck 
t right angles to each other, of which only the vertical ert Company for street railway repair. In Fig. 1 an 
screw (4 s shown in the diagran electrically propelled power car is illustrated which 
consists of a substantial frame which can be 
moved up and down by a crank. The frame is 























mounted on a base so stable that even when round- 























ing curves there is no tendency to side swaying 
On the frame a platform is mounted on a turn 
4 
, i= 
Vig. 1.--Electrically operated trolley-repairing 
automobile in service 
hyare pipe, producing emperature of 
0 d F. Minute ruby chips were thet 
t I ‘ \ p ers nto cor 
tact the lescent eu ind ti Fig. 2.—The trolley-repairing 
rroce ntinued unt ! ! s had truck ready to start. 
tained tl lesire P rh hips became 
led el nd forme mass sufficier com Each drop, as it falls on 
l I neo to ow t The vork the dish, unites with the 
qu t s pa im imated solid mass formed by pre- 
. , At first the recon ceding drops, and thus the 
tute ubie re j ) me ira About iby increases in and 
P ~ sumes the form of a pear 
t es on its sten 
India | th Each blowpipe produces 
natu rubies r about 10 carats per hour 
| » 6 cents per carat ind one operator can at 
, b. - = . - ~ — Hn garam a ts : o “g waa ot ae Fig. 3.—A special form of tower for repairing trolley wires. 
“1. They were made, and are still made by P ) carats can be AN AUTOMOBILE TROLLEY-REPAIR TRUCK. 
Disc rn rt l the improved Verneuil pro 
ed \ ive cooled they are split length- table of considerable radius. The lowermost level of 
in the fi I ! alum is mixed with a eacl irnishes two cut rubies. The loss the platform is eleven feet and the uppermost fifteen 
mall quantity of um, the function of mounts to three-quarters of the original feet from the ground. The platform is reached by 
- weight, ¢ ee times the weight of the cut stones. means of a ladder. Within the frame, spare parts and 
ted ruse mit “ The crude pe d rubies are worth about 2% cents wrecking tools can be carried. The seating capacity 
re a ; Ran ovat : : rer carat, the « ! ibout 40 cents per carat is two men besides the driver 
: i ) aL lapid f The cuttings oO ¢ !. and the polishing are per The electrically propelled truck pictured in Figs, 2 
f \ s ormed by cementing tl tone to a rod and pressing nd differs from that just described Instead of a 
md ft on a revolvin ! 1 of copper or bronze covered tower, a large collapsible ladder is carried, which, when 
: a : t! brasive powder of y us degrees of finen the extended. rises sixteen feel above the round Chis 
nth ! polishing being done with tripoli and water ladder is readily set up and folded 
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HOW TO MAKE CONCRETE POTTERY.—I. 
BY RALPH ¢ DAVISON, 

Few people realize that anything of an artistic nature 
can be made from Portland cement Most of us are 
used to looking upon this material as fit only for heavy 
construction work, such as foundations for buildings, 
bridge abutments, piers, etc. It is not remarkable, 
then, that the layman does not know that cement if 
used properly can be made to compare more than favor- 
ably with ornaments made from other and much more 
expensive materials; for even those who are in the 
trade, and working with it every day, know nothing of 
the wonderful and endless variety of artistic effects 
which can be produced with Portland cement. 

The author for seven years has followed the Port 
land-cement concrete industry more or less closely, and 
for the past two years has devoted his entire attention 
to it Some time ago he started experimenting with 
concrete pottery, and the experiments conducted along 
this line have developed some very interesting and 
practical results 

The method of making 
when understood; and if the craftsman foliows the 


cement pottery is simple 


directions as will be given in this series of articles, he 
will find it easy to produce results which are fully 
worth while. Each step in the operation from the 
raw materials to the 
finished product will |) Cae anes eee ene eee 
be explained in de- te 
tail, including the 
incorporation of col- 
or effects Wwater- 
proofing, various 
surface effects, etc. 
Portland - cement 


mortar has peculiar 
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can be procured at almost any hardware store. When 
buying it ask for galvanized wire lath, as this is better 
and easier to work with than the ungalvanized If 
not familiar with this material, the accompanying illus- 
trations will give a good idea of what is to be used 
The only tool necessary is a good strong pair of tinners’ 
shears for cutting the wire, or better still, a combina- 
tion wire cutter and nippers, as this will answer for 
two purposes. In the accompanying half-tone illustra- 
tion are shown two completed frames, one for a square 
and the other for a round piece of pottery. The latter 

















ROUND AND SQUARE FRAMES FOR A PIECE OF 
CONCRETE POTTERY. 


form is composed of a round piece for the bottom and 
a long narrow piece for the sides. (See Fig. 1.) 

To make a wire form 5 inches in diameter by 4 
inches high.—First cut a piece of the wire lath large 
enough on which to lay out a 5-inch circle. Hammer 
ic out until it is perfectly flat, and then place the 
point of the dividers in the intersection of the wires 
near the middle of the piece. Set the dividers to a 
21-inch radius, and scribe the circle. A piece of red 
or black chalk is best for this purpose, as it will make 


sheen nl aia . ee +44 
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the lap and for the wire strands which are to be used 
for securing the ends in place. Of course, one need 
not confine himself to round and square forms, as in 
numerable sizes and shapes of frames can be made 
up, such as octagons, hexagons, etc., as well as forms 
for vases with gracefully curved outlines 

The next article in this series will treat of the method 
of applying the cement mortar and the forming of the 
finished pottery 

(To be continued.) 
—_— +++ —___ _— 

A SIMPLE MEDICAL COIL. 
BY FREDERICK EE, WARD 

Doubtless there are many persons who would like 
to make an induction coil for medical use, but are 
deterred from so doing by the belief that the work 
is too difficult for any one but a skilled mechanic to 
undertake. This is a great mistake, however, as it is 
quite possible for almost anybody to make a coil that 
will give good results at a cost of but a few cents, 
and with the use of only the most ordinary tools 

For the core there may be used an iron bolt about 
three inches long and three-eighths of an inch in 
diameter, as shown at A in the accompanying draw- 
ing It is a good plan to soften the bolt by heating 
it red hot in a fire and allowing it to cool slowly 





Make two thin wooden washers about an inch 
quarter in diameter, and glue them on the bolt to 
form a spool as shown at B, and cover the iron be- 
tween the heads with a wrapping of two layers of 
paper glued on. The nut shown is not necessary, but 
makes a neat finish. 

The first part of the winding, or primary coil, re 
quires about half an ounce of No. 20 or No. 22 double 
cotton-covered magnet wire. Pass the end of the wire 
through a small hole in one of the heads, and wind 
on a smooth layer 
of the wire like 
thread on a _ spool 
When the opposite 
head is reached 
wind a second layer 
of wire over the first 
one back to the 
place of beginning 
Cut off the wire and 
pass the end through 








characteristics of its 
own It is unlike | a second hole in the 
clay Therefore in | ° head near the first 
o a 5g senna! a ae ; eee ; 
modeling it has to j}—______—— Fe one, a8 shown at D 
he orked different- . The excess of wire 
Fig, 1.—SIDE AND BOTTOM PIECE OF WIRE LATH FOR FRAME OF ROUND JAR. will be useful fo: 


ly. In modeling cla 


one can form it into 
almost any shape, 

and it will remain 

there, for the reason 

that it is more or 

less sticky, and the { 
various particles of 

which it is made up) quzte 


desired! 


cling or adhere to 
vize NN * Y 


one another, and 
thus hold the entire 
mass together. Port 
land-cement mortar 
of which cement pottery is made, is composed of a mix- 
ture of sand or marble dust and pure Portland cement 
mixed together in various proportions. This mixture 
is wet down with water, and then by turning over and 
troweling, is made into a plastic mass called cement 
mortar It is next to impossible to model in this ma- 
terial, for the reason that unless it is placed in a mold 
or a form is used to hold it in shape, while in its plas- 
tic state, it will fall down. The first step then in ce- 
ment pottery work is to make the form 

There are several methods of making forms. One 
is to make wire frames on which to build up the cement 
mortar, and another is to make wooden or plaster 
molds In the latter method the cement is handled 
in an entirely different manner from that used for the 








Fig. 2.—BENDING SIDE PIECE INTO CIRCULAR FORM. 


forme! The use of wire forms is the simpler when 
there are but one or two of the same shape of articles 
to be made When a quantity of one kind is to be 
made, it pays well to spend some time in making a 
wovden or plaster piece mold, as it can be used over 


and over again, whereas when wire forms are used a 
° 


hew form has to be made for each article, whether of 
the san hape or not 

The t material for making wire forms is No. 20 
Clinto: ire lath having about a half-inch mesh, This 





Cul lo destred 
hetqhl 
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> Aa Sum tolal of sides 
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Fig. 3.—SIDE AND BOTTOM PIECES FOR RECTANGULAR JAR. 


more distinct marks. Now take the wire cutters and 
cut the wire directly at the marks, and you will have 
the bottom of the frame complete 

The diameter of the bottom being 5 inches, the 
piece necessary for the sides of the frame will have 
to be three times this length, or 15 inches. Make it 
17 inches long, thus allowing 1 inch for lap, and 
inch of surplus wire on each end, as indicated at a—a 
The height of the finished form is to be four inches 
Cut the wire lath to 4% inches, leaving a series of 
wire strands half an inch long at the bottom as 
indicated Now take this piece which has been 
prepared for the sides and coax it into a circle by 
placing a straight edge (a piece of wood or metal 
having straight edges) successively along each of the 
meshes and pulling up on the free end of the wire 
lath as indicated in Fig. 2. After the piece is fairly 
well formed, lap the ends over, thus forming the circle, 
and secure. them firmly to the main body of the sides 
by turning the free ends of the wire around, the strands 
of the wire mesh, using the nippers to clinch them 
tightly. After having completed the side the bottom is 
placed in position, and the half-inch lengths of wire 
left at the bottom of the sides are used to wrap around 
the bottom and secure it in place. It is not essential 
to have this frame absolutely round or true, as it is 
used merely as a surface on which to build up the 
cement. The cement when once in place can be trued 
up by methods which will be explained in future arti 
cles. The square frame which is also illustrated 
made in a similar manner. Care must be taken, how 
ever, to get the corner lines perpendicular to the is 
for if this is not done it will cause trout ater on 
when truing up the sides 

In cutting the wire lath for the side do not for 
get to make it at least two inches longer than the 


sum total of the fuur sides. This will allow plenty for 





connections 

The next part of 
the winding, er sex 
ondary coil, requires 
an ounce or two of 
No. 32 single cotton 
covered magnet 
wire Finer wire 
gives more powerful 


results because of 


the greater number 
of turns for a given 
weight, but it is 
rather delicate to handle Before winding. on any 
of this wire, glue on a wrapping of two or 
three layers of paper over the primary coil, to 
keep the two coils entirely separate. The secondary 
wire need not be wound in layers, though care is 
required to avoid injuring the insulation or breaking 
the wire by pulling it too tight. The two ends may 
be left projecting, as shown at H, for connection to 
two handles or electrodes, and the coil may be pro 
tected by a final wrapping of paper, as shown at ( 


One pole of a dry battery FH is connected to the 


tang of a large file F, and the other to one of the 
primary terminals D The remaining primary ter 
fh 
we 
({——_ ae 
A B uo, 








ok ANI ] 
A SIMPLE MEDICAL COIL. 
minal G is then lightly dragged along the surface of 


the file, thus making and breaking the circuit in rapid 


succession as the wire passes over the teeth. If the 
shocks received from the handles are too stremg, use 
a longer piece of wire at G; if too weal wld another 


dry battery in series, or put more wire on the 


secondary 
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RECENTLY PATENTED INVENTIONS, 


Pertaining to Apparel, 


GARMENT - KRACK . Woop, N 
Y . } M i 
f arm t | 
1 T <d i 
t i 
} } n ‘ 
| 8 pplic 
t | I \ d 
Siig 2 SHAWHAN, N 1 Mo Th 
3 l t irly 1 
I n 
t ale 
I les reventi t g 
‘ vt ices by means 
yes and i from twisting 
of I t 


Electrical Devices, 


L\LARM SYSTEM [ G I Fort Worth, 


refers more particularl) 


Of Interest to Farmers, 


STOCK-WATI ING DEVIC! ( E, ODELL, 
i " tor is t 
[ tl class 
A t l g the 
x an a 
t g trash 
t £ i V1 
t ‘ ided a insing o 


BROADCAST ATTACHMENT FOR PLANT 





ERS ANI FERTILIZER DISTRIBUTERS 
B. I ‘ Hendersot ( I I ALLAN 
nd J. H. Trvupar Auckland, New Zealand 
ri I I | ur ttachment t 
t seed d f er distribut 
ik I \ ’ 1utomatically 
i | g 1 i as it | 
roug i dy from a soure 
whi will further spread and 
atte iterial at its discharge end and dis- 
tribute it tr t least manner and so that 
the discharged at will be largely pro- 
1 fr t tior f the wind. 
COMBINATION - PLANTER C. Linver, 
‘ F = ‘ \ <t of the inventior 
i 1s with ft 
‘ that tl ma 
j I r, to r id i 
t gra and for 
t t ind 1 r eding th fe 
i the grail taneously 
Of General Interest, 
PRINTER'S TOOK I ( I HeM, Mid 
tow N. ¥ I this case is t 
ad ! i K WI 1 
t I i this ar 
“ t i gt hooks i 
I desired for adjust 
t! \ if at any time | desires 
! | a differ t mann r 
1i t a dor 


METITOn OF COATING LEATHER WITH 


FABRIK I ( x, Walp M G 
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Sit ms I Caxton H West 
minst England rhis y is for 
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t 1 ! i al adjus 
met ! | i s ( 
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2 a 
Heating and L 
SMOKE-CONSUMING FURNACI st 
P'LANAGAN New Orleans, La The inventor 
rrovides furna which is simple and dura 
} r nst t and arranged to insure a 
compl tl ke and gas aris 
I firebox, util 
the | ng t advantage 
for heat rposes and pr li a complete 
prpt fuel 
M NDLESTICK { T. Ram AD 
I I J Y. Ovray Co M 
t th inv ! ! relates to | 
1a ure adapted in 1 
lar places, and each of which in e 
slats of an low ited | ! member 
to ha ! end It n t the wa 1 
wn ine Tr iding hanger pivotally secured n 


al acket for holding 


ILDING - LIGHTS P 


improved lens for building 
sure a proper and uni 





Household Utilities, 
EMERY New York of this column in the issue of March 13th or will be 


of the inventor is the pro- 





for water-closet seats, 
and a stop is provided 


or like article. 

SEAT.—W. 8. Emery, 
In this instance the object 
nvention is to provide a new and im 
ed water closet seat, built up from a num- 

f formed and joined in|], 
the greatest amount of 


WATER-CLOSET 


nvention 





SCRAPER.—F. R. Asesr, | ® 
invention pe i 





hrough anchored pu 
raper to travel up an 
the | uncorroded? Waving had sufficient 


shove is provided with | P* rience to be sure of my ground, 





»wers, Seymour, Ind. ably due to incompatible p 





LOCK.—C, 





goods, it being desirable | would be produced, which w 


i 
ng the cars. more difficult of so 


Pertaining to Recreation, | 


specifically this device 
employs a car moving 


and the object of the 


occupants will have a novel 


ement independent of the movement of the 





invention 


with a lubricating cham 
the introduction of the |nmext pipe with a string of oakum 
annular lubricating chamber near | inserted into the pipe; the balance 
- the hub conticuous to the bore| Joint is mortared up with cement 
first named chamber | Cipal information I am seeking is 
to said bore, and a hemp or oakum string is necessary 


innular chamber and | J 
joint. A. Provided the sewer pipe is laid upon 
a perfectly solid bed, so that the 
junlikely to be distorted at all (by 
in of material above the sewer 


b being formed as a 7 


of these patents 


the name of the patentee, title of the inventio 








N. Y. In the present | 
reference to building 
skylights, floors and 
and its object is to 


rays of light over a | books, etc. This will facilitate answering your ques- 


tions. Be sure and give full name and address on every 


sheet. 


sent by mail on request, 





Kindly write queries on separate sheets when writing 


about other matters, such as patents, 


Full hints to correspondents were printed at the head 





ons waste mprerei §6(19088) C.D. G sage: 
issue you answered an inquiry 
} 


whereby the spring 


swinging motion 


compl tely along the upper one 





des, that is, at the < Ke width will still be perfe 
: | mdition may be observed to ¢ 
|} barb or ribbon wire strung parallel in a fence. 
The bottom wir remains in go 
Machines and Mechanical Devices, while the others are more and 
GANG-SAWS \. Jones,/ from the ttom upward. The 
has reference to} these peculiar conditions would 
the more particular|it is not due to local or 
certatr improvements | tions Remembering that a I 
for supporting the saw and show opposite irit it top 
this hanger arm, in | would log to attribute t 
eral efficiency and | ¢ rusting largely » galvanic i 
while in action. {in turn I would ask whether it 
ar gnized ict that a ti I 


to the best manner with 





raphite 


to corrode in 





ther minute J 


is operat 





, through it, of the sh 
a hopper where 


hesitate to assert that graphite 


1 controlling 
oading. 





responsible for such condition. 





tion (which correlates this inquiry 


previous question) would point 


Rallways and Their Accessories, vanic action as the fundamenta 


lariti 
i steel A. We thank you f 


to metallic seals for 





1 





d opening o 


stache P ‘ ° 
cannot be detached just noted in your issue of the 


your answer to the “coiled watch 


H. Lewis, Chilli-| tion, in que ry No. 12083. I have sp 
of this device a car} good deal on the problem, and wish 


fastened when either| what I think is the explanation, tl 


any intermediaté po 1 tal proof w 





1 probably 


r employment upon | winding up the 





employed in]|and, I believe, an equivaler 








the door to stand j then when the spring was 
purpose of ventiation the reverse would take pla 
CONTROL.—E LINHARDT, ; Wound-up spring were destroyes 
object in this insta: would nevertheless not be lost. 


for conveniently and | way, if compressed air were crowded 


rs in the stations | substances, and so rendered incap 
ted railways with a/| back the energy expended in con 


aading and unloading | energy is still in existence Many 


omfort to the pas-|lems along the same lines as the 








ition, present 


a little thought. A. Your commer 


| dissolving a coiled spring in a 


}correct. It would be foolish to 


DEVICE A P LAUSTER, | the potential energy of the coiled 





construction which} would produce more heat if 


ars a peculiar move- 


potential energy is greater on 





Cc. W. Crark, New]/you say, there are many other pr 


present patent the object | involve the same thing 


bo pewreis Gane Sel 6416s) 6 W. B. B. ante: 


animal, for instance, 


and giving a portior i 
. Oren | He at 1s 





sed to 


rge, will be | 
the ears, a separate t wil ; 


thoroughly, the best means and 





lay sewer pipe, and especis 
cement joints. We have sanitary 


Pertaining to Vehicles, and they are filled with roots that 
Srrawn and R. W. Davyes,| the crevices and joints of the pipe 
comprises a| laid in this vicinity are placed in 
inner end counterbored | little cement placed on the lower 





bell or socket end of the pipe, 


arranged in the bore value, or whether a good Portland 





int is or is not the better way 


I Morcom, Nor 


ites to whif i : 
traffic over it, or otherwise) we 


wd vise 3S | that as far as the prevention of 
lof roots into the joints is concerned, 
: bs oakum might better be omitted and 
‘ ; neat Portland cement substituted. 
s. Pp ; yurse essential that any flow of water through 


the sewer should be prevented until fhe cement 


has had time to set, otherwise 





peculiar rusting of galvanized fer 
of | Permit me to add, from an experi 
years with barb-wire, ribbon-wire, 
|wire netting, that ribbon wire outlasts 
wire twice over, ordinary 18-gage 
netting lasts in the vicinity of New 
~ over three years, and always 





ialf of its width, while the remain 











th fine shot ha 
he 











f freight|lars of your interesting experi¢ 
exposure, and has for its|seems to confirm the substance 


details of construction | to the question to which you refer. 
which afford a conveni- (12094) O. H.-T. writes: 











mai 


‘ 
ce more heat of solution thar 
1 in any other mech: 





dition. As well maintain that 





dissolv« 


hilltop then in the valley below 








Potential energy is not thus conv 


formation that will immensely bene 


me, as soon as you ean look into 


y the 








quantity trickling through the joints will wash 
Munn & Co, for ten cents each. Please | out a small part of the cement and leave inter 
stices in it The object of oakum 
fibrous packing is to provide a small 





Relt fastener, R. Maxwell ° 
Belt, power transmission, L. Onderdonk 


of “give” or “spring,” so that any slight dis- 
tortion or settlement of the pipe will be com- 
pensated by expansion of the packing, and will 
not leave openings or break the pipe or 
anges; but such roots as you describe are 
quite capable of growing through the oakum, 
even when the latter apparently tightly fills 
the joints. 











NEW BOOKS, ETC. 
Hitre. Des Ingenieurs Taschenbuch 
III. Berlin: Verlag von Wilhelm 
Ernst & Sohn. 20te Auflage. 12mo.; 

pp. 830. 

We have already had occasion to review th 
first two volumes of this excellent standard 
work of engineering reference. This, the third 
volume, has occupied not a little time in its 





reparation, largely because entirely new sub 

ct matter has been introduced. Among the 
new* subjects may be mentioned “Reinforced 
Concrete,” “Rack and Pinion Roads.” “Dam 
| Construction” and “Factory Plants."" The sub 
ct matter of the volume is divided into 
Mensuration, Structural Iron Work, Heating 
ang Ventilation, Road Engineering, Water 
Supply, City Draining, Statistics of Building, 
Reinforced Concrete, Bridge Building, Railway 
Construction, Rope Tramways, Rack and Pinion 
Roads, Water Works, Gas Engineering, Fac 
tory Plants. The work contains not only the 
information which is to be found in such 
American reference books as Trautwine and 
Haswell, but much mathematicai discussion 
which will simplify engineering calculation 








AN OcTAVAL INSTEAD OF A DECIMAL Sys- 

reM. An Essay to Show the Ad- 

| vantages of Eight-Figure, and the 

Disadvantages of a Ten-F gure Nota- 
tion for Money, Weights, and Meas- 
ures. By S. S. Buckman, F.GS., 
Honorary Member of the Yorkshire 
Philosophical Society; of the Chelten- 
ham Natural Science Society; late 
Hon. Secretary of the Cotteswold 
Naturalists’ Field Club. Oxford: 
Parker & Son, 27 Broad Street. Lon- 
don: Simpkin, Marshall, Hamilton, 
Kent & Co., Ltd. 

ARTIFICIAL WATERWAYS AND COMMERCIAL 
DEVELOPMENT. By A. Barton Hep- 
burn. 12mo.; pp. 115. Price, $1 net. 

This book may be considered a concise stati 
ment of the functions of canals in their rela 
tion to the economics of this country. After 








the world’s canals in general, the 
author passes to a fairly detailed account of 
the canal system of New York, and shows how 
the failure of New York State to develop and 


maintain her canal system found yearly ex 


pression in loss of commerce to the city of 
New York The Panama Canal is rather 
briefly dismissed in nine pages—an allotment 
of space which it seems to us is somewhat 


|inadequate for so important a_ subject A 


good chapter is that on “The Waterways Qués 


ition and Conservation of Our Resources.” 


Our INsectT FRIENDS AND ENEMIES. By 
John B. Smith, Se.D. Philadelphia: 
J. B. Lippincott Company 1908 
12mo.; 314 pp. Price, $1.50 net 
This book deals with the relation of in 
sects to man, to one another, and to plants, 
and it has a chapter on the war against 
insects. The author is Professor of Entomo 


tgers College, and is a member of 


6u 





arned societies. The book is well illus 


many 

trated, and there is a welcome absence of the 
time-honored cuts which we are wont to expect 
in books on entomology. The book is one 


which will prove of value to the general 
reader as well as to the specialist. 





INDEX OF INVENTIONS 
For which Letters Patent of the 


United States were Issued 
for the Week Ending 


June 1, 1909, 


|AND EACH BEARING THAT DATE 


[See note at end of list about copies of these patents. ]} 





Advertising apparatus, L. U. Cornelius. 
Air cooling apparatus, W A. Merralls..... 
Air purifier, H. A. Robinson $eeseeee 
Alcohol, making, Woolner & Lassloffy.. 
Alloy, silicon, J. T. H. Dempster - 
Amusement apparatus, Connelly & Rudolph 
Amusement apparatus, Ss. Beosccee & 
Animal dipping apparatus, J. A. Willits... 
Antidrifting device, E. Gunnell { 
Antiskidding device, Clergy & Morrow... 
Antislip device, W. } Stevenson. ... 
Armature construction, B. A. Behrenc 
Asphalt heater, Driscoll & Thompson 
Automatic load discharging elevator, O. A 
GOCE eo ciceccccscvces eeeses . 
Automobile motor, M. & W. Eastman . 
Automobiles, continuous track light attach 
mentefor, o, M. Pitney, Jr.. { 
Automobiles, power transmitting mechanism 
for, L. P. Mooers, reissue 
een, U. BH. Brewe.ccccccces 
or lure, fish, E. J. Lockhart.. 
ance or scale, prescription, W. W. Dry 




















ncing machine, N. ¢ Bassett . .923, 
> and package tie, W. P, Watkins..... 
LJ. WF Strehli > a 
r the shafts of delicate instru- 

ments, J. Johnson ores f 
Bearing. roller, E. L. Sharpneck ereer 
Bed and divan, combination folding, W. E 

Ingraham dvidcte et cceeegeneneeenses 923,529 
ted, couch, G. F. Sishower ec vote 923,306 
Bed elevator and rest, hospital, J. M. Hop 














kins TTT T STC TOE Te 
Bed, invalid, A. C Taylor... 
Bed joint, metal, @ Adams rr 
bed moving machipe, W. H. Fulton p 
Sed) =springs saféty releasing clamp for 
baled, Bernstein & Bailey 923,758 
Beds, fracture pparatus for use with in 
valid, C sarrows 






















JUNE 12, 1909. . Scientific American 















































































































Internai combustion engine, E. Munsch 


| Journal box lid, A. ©. Bueckius, Jr 
Journal box, safety, W N. Tanner 


t 

Depositing machine, E. Herisse.. 
Developing tank, J. G. Lavender 
Diffusion apparatus, W. Bock.............. 
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Legal Notices Wood-working (Sr 







































a Machinery - i Ch is, Cn 664 5080006600 <ooeeae Journal box, safety, G. B. Shipley 
Dipper and server, ©. C. Williams......... Kinematographic films, machine for color 
60 YEARS’ wer rientas: — Dish washing machine, H. D. Thomas..... ing, KE. A. Ivatts... : 923,432 Ny 
EXPERIENCE ting, eel - rooving, Display rack for garments and the like, Kinematographs and talking machines if 
boring, scrol -sawing edge H. E. Reyher...... eee checking apparatus for synchronously 
moulding, mortising; Display stand, J. Gullong.. sone running, J. Greenbaum ‘ 123,511 
working wood in any man- | Ditching machine, F. Clay iiacnstcons Kite parachute, F, EB. Jackson 025,181 
ner. Send for catalogne A. | Door hanger, J, Johnson..... osr.eecess Kneading and molding machine, combined / 
The Seneca Falls M’f’g Co Door hanger and hood, ‘sliding, Richey «& bread, C. & BEB, J. Kruse.. { 
695 Water St., Seneca Fi 'N. Y Crites ...... seeesss 923,706 | Labeling machine, bottle, BE. Ermold 4 
aid ait, Doughnut drainer, rch “H. “Trepanier........ 923,465 | Ladder, step, J. A. Clough H 
. ! 
—_— = Draft eam for vehicle gears, 4G. Lamp burner, F. A, Schuetz - 
Streic eeccceseces Lamp extinguisher, H. A. Boyington i” 
Trave Marks E ngi ne and Foot Lathes peat ew, ate H. ccecces Lamp globe, J. L. Dinsmoor...... ee 
MACHINE SHOP OUTFITS, TOOLS AND ra rigging, friction, C. A. Tower... Lamp, incandescent, R. MeNeill. Hi 
ae, SUPPLIES. BEST MATERIALS. BEST Drain pan, A. Jobnson.........-s.eeseeeee { Lamp, incandescent gas, H. M. Eagon 
> ssl Gopyessers ¢ a WORKMANSHIP. CATALOGUE FREE peawer atte Repent, desk, Walker & ae Lamp, inverted incandescent gas, 0. Wie 4 
Anyone sendin sketch an mn i r M. MEBBOEK soos cccccscccccesh i, 92 derhold ...... seen ese 
quickly ascertain our ——- free v a = SEBASTIAN LATHE CO.. 120 Culvert St., Cincinnati. 0. Drive mechanism, variable, 8. B. G Lamp socket lock, incandescent, A. L. Lowe 
fivention is probably patentable. Communica- - | Dyeing apparatus, R. Diederichs Land roller, J, Hessenane 
tions strictly eonfidential. HANDBOOK on Patents and Turret Lathes, Pian-| )ynamo brushes, production of carbon « Lantern, C. I. Mitel 1 Pees chee 
, . ° " -} Ds . ) ov- ante . 6260%h00% 
wBatenta ——— Pa Ay ‘Munn & Co. rea ive Foot and Power ers. sharers, and Prill Presses. ered metal sheets tee, a. F. PB. Rings- Lantern guard, C. L. Betts.... } 
rece! 92% asting machine, boot and shoe, L. B f 


SHEPARD LATHE CoO, - 24 St. Cincinnati, dorf? ...... secce 
ial notice, without charge, in the , Electric cut-out, ‘T. B. "Murray. Stamm 


tific mericatt, ei —— | Electric machine, dynamo, Behre nd & Matt- | Latch, door, B. Swiller.... ‘ 
. man . 000 60.50.00 40604s 9bhUK0 00 cobeeee 92° Leather, machine for apply ing metal orna 
A handsomely illustrated weekly. Electric machine, dy namo, ©. BE, Lord. 23,67: ments to. D. C. Sasseman.... s. 


Largest : i 
a “1 Electric motor, E, F. W. Alexanderson. on Leg, artificial. H, T. Odgers . ate 
culation of any scientifi Aa'by all onal ie Electrical connection rosette, J. L. Burton. Leveling device, Anderson & Flavin 


four months, $1. So Electrical connections, protective conduit Lifting jack, M. L. Jenkins 
MUNN & Co,28t2ru0er New York , 


















= Baeeet BOG, J. We WM cccccccccoeses Linotype matrices, swage or reshape 
Electrical controller, Steen & Loguin { deformed or battered teeth of, P 
Best grade of Cedar Canoe for $20. We selldirect, saving Electrical machines, winding for, B. G. Kent 






















— you $200n a canoe. Allcanoes cedar and copper fastened _ Lamme ...... pin tgkee sana lie sae 923,667 | Liquid raising apparatus, V. Schwaninger 
2 “4 We make all sizes and styles, also power canoes. Write for Electrolytic — - " ground leg connec- Locks, roll back hub for. A. Arens ; 
pact free catalog giving prices with retailer’s profit cut out. We _, tion for, E, *. Creighton.......... 923,338 | Locomotive for logging, J. R. MeGiffert 

Bench clamp or vise, E. P. Bridges ee ave the largest manufacturers of canoes in the world. Electrolytic cell or condenser, . BE. F |}Loom, H, W. Smith 
Billiard table, convertible pocket carom, H. | DETROIT BOAT CO., 126 Bellevue Ave., Detroit, Mich. _, Creighton .. pteseteasenans ae 923,774 | Loom selecting device, haircloth, G. 8, Cox 

F. Davenport 2 | Ele 4 automatic cont L. J Loom stop motion mechanism, J, B. Whit 
Blackboard tray attachment, J. | ), ce . OOF. sceoteeciseenenn ee 
jlock press, E, Sprenger.........++- { Elevator bin slide controlling device, 7. & Loom, weft replenishing, M. L. Stone 








Looms, lay for, W. Wattle... 


Block signal system, automatic McQueen. ....... ri ¢ 
Looms, weft supplying mechanism for auto 


DEE  cccnancesriedbesseecwueen 4 . 923,296 How to Construct ee wad appliance, 












































Block signal system, electric railway, E . * ii peeeveteecoeccosase matic weft- aietees me E. 8. Stim; + 
Launbranch .. ° eee 23,796 Engine, KE. er Mis caedenbes oescecesos son . 923,457 
Block signal systems, automatic train con- An Independent Interrupter Engine, W. J. O'Ke Magnet, air or water blast, Hilliard & Pat : i 
trolling and signaling mechanism for, In SCIENTIFIC AMERICAN SUPPLEMENT. 1615, | Engines, jump Ba. - plug for ‘explosion, Ww. sons . e. { ws} : 
i A eer . A. Frederick Collins describes fully and clearly with | _. W. Ring... 20... ees seeees : bag despa te her, W “Butler . . i 
Blood draining tube, Doldge « Holzhause Ren >| the help of good drawings how an independent multiple arse my ; pe ae ae pases : ais 4 . anal ~~ 9 wars on ice, F EK. Herbert. ; i 
3lower. ste je Coe.. ‘ ws - ws » “hk osing © ¢ or attach Mg A Koons . ‘ g 
arg oat broad a * a = rrupter may be constructed for a large induction ing merchandise, W. E Swift Meany 3,602 Mail crane, cat and deliverer, com- ig 
3ond compressor, V 1. Finley a ' Envelop, document filing, O. G. Law.. | bined, J. W. Peppl 92%,200 i" 
Box attachment, H. W. Stuver This article should be read in connection with Envelop machine, W. 8. Metcalfe... Mem . ‘live ring and collecting apparatus, a 
Box lid support, E. Oswald Mr. Collins’ article in SCIENTIFIC AMERICAN SUPPLE-| Envelop mac hine, W. D. Slater. a Re See { tg 
Brake beam, H. Ziemss, Jt MENT, 1605, “How to Construct a 100-Mile | Excavating buckets or shovels, we. port screen, C. A. Wilson...... Tt 
Brake shoe, B. Peducasse...... Wireless Telegraph Outfit.” ..exton & Sherrerd. . eee perenne device, J, J. Egan.... oaee 4% 
Brick drying apparatus, W. F. Each Supplement costs 10 cents; 20 cents for the - rb _— — z=. J. eatale. see eu _ Dox =e mac hines, extinguishing b 
Bridle blind, F. T. Moore........+++. .* 9|/ two. Order from your newsdealer or from Exe eae iggy ~ Soe gt RE we ye ~ 4 
@ a ) fe 


Mattress, woven wire, R. G Marquardt. 





re 
Bridle crown piece, J. T, Hegland. 
I 










































































i 39 roa Expansion motor, ‘ Measure, liquid, 8. E. Blizard 4 { 

Buckie: hy line. G eee ee 16 MUNN & CO., 361 Broadway, New York Explosive, EB. A. Le Sueur.......... «+ 92 Measuring and delivering device, skim i 
Building constructior ny 7 Gibeon....... “ — -— Explosive engine, R, W. Coffee..... . 923,491 milk and whey, ©. A. Johnson 925,183 te 
Bur ao alarm. E sx awab cea Extension table, A. H. Stone ete 923,309 | Measuring instrument recorder, electrical ; 
Bushir »  Kaufmann.. pale a « TMs HIS Extractor. See Ore extractor. eR erp Stee: as 
Bott wohl a : Ww ‘Smith sgh tia enestin he < 4 rl Eyeglasses, J. Friedlander................. 923,f Meat clamp, B. W. Jackson..... ia 
Batter cutter, Macnish & Pean.......- Sa 4 : Fabric roll edge protector, G. W. Loughman 92: Meat defiberizing magnate, G. WwW. ; 
Cahie. elastic w ies oy Ww Siegen. .....<. . . Fare register and recorder, W. I. Ohmer.. § ME ssesesscess o« ‘a 
alle ekeiented tain y Gleriel.... ; Feed mixing machine, C. Dabney.......... Mechanical movement, D. 0. Makean. y 
Camera, A) ML. Heary......... pak : Has no pumps, no valves. No| Fence machine, wire, J. F. Claudin........ Metal working machine, E. B, Sellew } 
Can body and blank therefor, F. Wegner 7 piping required to supply it with | Fence making machine, wire, J. M. Den- Micrometer gage, C. O. Schellenbach if 
inn kade cauaer dakeiion, Mian water Alwaysready for use. Sim- MME cidaned ciansbanhainertaasenciaeeed Miter box, J. M. Jacobsen... i 
an eee See eee egner.. lest in construction, most efficient | pence wire “releasing device, F. ¢ ‘umimings. ‘ Money drawer, disinfecting, D. & rf 
Car ae ae in ~ he ae ; n operation. Price will interest you | Fender, J. E, Horner..........+..0++: a Goldman .. ede y 
Car Hera yp Score alg G Nilson ee WwW. F. & JNO. BARNES ©o., Fibrous material with liquids, apparatus for Mop and brush holder. J. ¢ | 
Car brace, W. I. Taylor. vo eee ae oe . Established treating, Thies & Mathesius............ Mop wringer, J. A. White + 
Car brake ine I. al Ree eae 1999 Ruby St., Rocktord, Tl. | Filing system, vertical, J. Dannheiser Motor control, automatic, 8 
Car ae lin ny ae ice w M. Mite hell. Filter, oil, H. A. Winton.. eeecccece ° Motor — single phase, 
ar Seveting & ice, W. PLL. - wo. Fi m Fire escape, | Ea anderson . GRE Ppa eR E 922,312 a 
> : — bes a t — gear, I. O. Wright... THE INTERNAL WORK OF THE Fire extinguishers, exchangeable container a starting device, electro, K. von Dre 4 
Ca ; «4 aie "'' @Gemiiee ee eee Wind. By S. P. LANGLEY. A painstaking discussion for chemnical, TE. MiMCCOF. ccc cccccc ce GURNEE) GOP asvcesscceccccvsseccessess & 
oe heatt o.oo ‘she bligs by the leading authority on Aerodynamics, of a subject | pire lighter, H.' 0. Baddley...... Mons , law n, C. L. Bergeman { 
Cc wd <toigg * MN Ma 2 i er - of value to all interested in airships. |S IeNTIPIC Firearm, H. Poettich....... ae Music leaf turner, W. D. Parker i 

oie. — disr mecge i Stenneinbe AMERICAN SUPPLEMENTS 946 and ‘947. Price 10 Firearm hammer indicator, F. C. Chadwic k Music leaf turner, W. A. Hext ‘ 7 
Car seat operating device. M. M. Murchi cents each, by mail. Munn & Company, 361 Broadway | );fC3r™ ae © t C ¥ Musical instrument, mechanical, J. A. W: H 
Oar station or street indicator, C. M, Dick- New York City, and all newsdealers. Decummeel’ aor ye eR or . H Mag- ‘i ser ... ay ; ; Pe 923 ; 
Car po TEE sot Raelan es oaee ec ee eer ME .dedecenscaanenecks poeaaad . 4 3,% Music al jsaetoumens player, automatic, i. B ; 
‘ars. cur a 7 cto 0 elec “ r- * . . . Fishing gig, L. C. "Perry. jniema anions mith neeéeensen pale 023,380 a 
= AS ga nt collector for electric, G. Mer ‘ Pipe Cutting and Threading Machine Fishing line reels, attaching device Music al instrument playing mechanisms ; 
Carbureter, G. F. Schmidt og eh Lee | For Either Hand or Power Fo MAMEGR, Biliccscsceses 23,6 _ friction shoe for, G. H. Davis..... 928,148 ¢ 
Carpet fast ie r. roll Wt te & Chick ng. | This machine is the regular hand machine supplied Floor scraper ° Johns We Neckwear, G. L. Close..... . } ¥ 
Cast re acorn A H Helthe e : in? - with a > wer base, pinio sntershaft, etc,., and Floor smoothing mac -hine, Cc hild & Kraemer Neckwear Ww A. Keys . a 923,484 { 
Cattle dee D. Thomsor ee ae ee oa can be worked as an ordinary power Flower ae and the like, attachment for, Nitro compounds, apeaed ing, loeters & } 
Cattle 4 Xs iJ.H. Hs: “gale cena machine or taken from its base for M. C. A. C. Kroeger.... Wolffenstein ¢ ‘ . 
>t Mg sis lient. W ““% n Sag a seas a hand mac bine. Pipe “ in Fluid + ssure engine, J. C. F leming. ¢ a 9 ay ting compound, F. J. Jowett 

»me rredte Ps coece diameter handled easily in semen _ aitees 4 fo “ans o , 2) ode 
Chafing dishes, etc., collapsible stand for, | small room. Illustrated catalogue— ‘ tale jubberd ~~ i Sw 2 2° Nut loe k . M ct a ‘ sto, = ‘werenen 


Sone : . 
Chain link welding machine, L Roehir.... 
Chains, apparatus for molding solid Renee 

W. C. Herron........-. . 

Chair and stool, L. E. Huber 
Chandelier, gas, G. E. Kasehub.. 
Checkrein holder, R. E. King. 
Christmas tree holder, C. E. 
Chuck, spiral, G. B, Taylor.... 
Churn, A. Griggs.... seteeoene 
Churn. vibratory, W Sanders 


Nut lock, A. J. Hatheox...... 
Nut lock, F. E. Mensinger 





price list free on application. nye aes oe - 
yaper holder » 
THE CURTIS & CURTIS CO. Fly-trap, vacuum, 
6 Garden St., Bridgeport, Conn. Folding box, F. E Ol cup and axle bearing. F, Heinz 
Folding table, M. awe! 2 Ordnance, J. J. Bowes, Jr 
Fork, G. J. Russler ¢ g| Ordnance adjusting gear, N. Sjoquist 


| Frames and the like, corner connection for, Ore extractor, rotary, J. O. Blackburn 
wo 00 00 by Of ee OF ers C. Sewarting .. | Ores, concentrating, A. H. Stebbins 
Furnace, D. C. ‘Artman. das 7 Package filling machine, W. H. Doble 
Furnace, M. J. & H. B. Farquhar Package tie, W. W. Fowler.......... 
Packing journals of railway cars, compo 


Furnace and heater, J. A. Penney.. R 
sition of matter to be used in, W. M 


Hardeni Tempers | i tc tanta 
ing, pe 


at 











os 
N a 





Cigar pressing apparatus. K. W immer et al Simmons 923 204 
‘ose “co i 7s 2 ’ 8, ‘ ; : i ; 

Circ uae ¢ : ser for recording anemometers, J i SUNN, co ceckebsie cuca saucakein 23,78 Packing or shipping receptacle, J. Shetlen : 
Jurgensen...... berger 925.588 g 


Cistern and well pump casing, J. 
Clamp, C. B. Wanamaker “a 
Clamp. Calvin & Kaufman - a 
Cleaning apparatus, Mayo & Houlehan.. 
Clevis, W. 8S. Smith senndwe tiene 
Clip. ©. M. Mockbee.... LER AS 


d Furnace slag, mac hinery for : 

ing, An nealing an: blast, E. A. Uehling. Paddte wheel, submerged vertical, L. Voje 
Furniture, article of, F. X cccse & 344 x . 

Furring, metallic, A. Fontaine.......... 23,423 | P adloe k, permutation, J. T, Whalen 

orging +e) tee Fuse and switch box, combined, W. R. Van- Pan lifter, & FE. Ward 

eee Pan rifle, J. M. White 


aman . 923,466 
{ 


By JOSEPH V. WOODWORTH Fuse plug. G w. ‘ Goodridge : ah we aemetaan'y i: Paoer e ref ee ¢. Rentet 
“dl 




























































































Cloth bolt holder, E. T. MPlemister.... . 
Cloth piler, A. Ratner <a . | Gapped wheel Wagner recurately 
Clothes pounder, J. Q. Deal.... Size 6%x9% inches. 288 pages. 201 illustra- | Garment clasp, L. ¢ Stukenborg me. sheets of M M. Kandle 23.058 
Cluteh L. Atwood 923.61: tions. Price $2.50 postpaid Gas appliance, safety, F. Grott ares : ad cutter, vegetable, M. L. Hawke Maite 
coe - Bh ee eee ane s ae woth 2 2 Se eae ter ae te | Gas “polding sail pw EE Parer “trait Fr ‘ G. "Mowe *apete : cee 3 Ot { 
s } - ae .. 4 Cc sely oc »yrocesses fo e hea 7. ; -~ ; Passenge ecorder, C Meank : 3 ORT 
Clute bh met hanism. A. | annealing, forging, welding, hardening and | Gas ‘jet ye. ee ae = Pen dratting 7 D. She — eaeeaee 4 717 t 
_s nenager :. z tem) a of ste - — ot book ———_ | Gas mixing and administering apparatus, re ne, ink-feeder for. M. Care 923. 4008 
Coke drawing a aratus. Cc. M. value to toolmakers and metal-wor ing mechanics ; CG, WE Bie wc cdcccctvaces “* _ Perforating and punching instrument, F. H 
. & api in general. Special directions are given for the | Gate, J. M. Seay........... pone } W. Higgins eeiabe 2 
Collar fastener, horse. T. W. Hs nies Nene cy successful hardening and tempering of stee! tools of Gear for moters, change- speed, P. Evans... Permutation lock. J. T Whalen . rl 
Comb, A. M. Young. vecpeicauaieiueel all descriptions, including milling cutters, taps, | Gear, variable speed, J. Sturgess. . - Petr eum sludge, separating acid from, J ¢ t 
Combustion engine, H. H. Cutler......+... thread dies, reamers, hollow mills, punches and | Gear, variable speed, P. C. Williamson. : L. iray . 923,429 
Composing machines. assembling mechan- dies and various metal-working tools, shear blades, | Gearing, W. Sweet.........see-seee: I etrole um sludge to produce pitch, asphalt bs 
ism of typographical, Billington & Hol- saws, fine cutlery and other implements of steel, | Gearing, 0. Schuerer.......+..++.-++- 3, - < - ating, J. L. Gra $ 
liwell apa “ee ; a4 both large and small. The uses to which the lead- | “lass articles, machine for making hollow, : ~ a, udge treating, J. L. Gray ¢ 
Composition of matter, C. A. Goldsmith... ing brands of steel may be adapted are discussed,| | Graves & Whittemore....... Pho aphie film drying device, A. M. . 
Computing machine, 0. D. Johantgen ai and their treatment for working under different | E. E. Sabin........ Photogrant fils , ‘ Se _ j 
Concrete, hanger socket for reinforced, PF. conditions explained ; also special methods for the | smn tlet “ og R, — ‘Dil i. Smith a 4 2% Bae ‘ 
\ Ree ... pn ger eS ; ‘ hardening and tempering of special brands. A aes an a Photographic light diffusing apparatus. X. ‘ 
Condenser, W. A. Moffatt.. chapter on case hardening is also included, \Gattn métien a. Loses . = Appars i : 
Cendiment holder, H. W. Watson sraphite, making 2. G. Acheson, Pis ese r 2 42 3 
Contact plow support, S. T. Bole Grapple, WwW A. Rogers 7 vite lano «playing and recordit g ins rument : / 
Conveying apparatus J. T. Cowley.... Th e St ] se ——— Cc. G. Trefthen.. a sae . clei - A. H. Davis.. 923,147 } 
‘or ing ¢ aratus ore A air dye, E. Erdmann.... te ee Cotton picker : 
ro he : ng _ = a7 M. Hore........ e merican ee —°* a— reed rope and strap, C Pic fas holt ~* I . Ww Néhac k Z 
vere F tag . ba eClintoc . au 366 ‘ictures, making Saalbure « 
i onlbciret re ticee ” . “3 ; — 923.338 Worker Harmonica attachment, W. F. Newsam is Pile fabric, woven, W A. Minifie & 
Cooking utensil. E. C. Rose. era Re? i Harness appliance, D. 8S. Lepley.. {| Piling, sheet metal, N E. | Marsh. § 
Cord holder, Planette & Jorgenson... Harvester, corn, C. A. Bullard he and clevis ALO Bu kius ? 
Corn heading machine, Kaffir. J. Norr By E. R. MARKHAM Harvester, cotton, J. M Droke | ine coupling G. W. Millar . 
Corner bead, M. A. Hanno Si 5x8 h 367 163 illustra- Hay rake, revolving, E. V. Swern Piston for disk meters, ete., oscillating sai a 
Corset J Lindauer = ize 4x inc Pri ae a Head rest support w. A. Wilkins : disk, G. De Laval 722.497 
Cotton compress, C. J i Luce ‘ tions. rice $2.50 postpai Headlight dimmer, R. W. Clark , § I lastic ; materials mold for compressing a 
Cotton picker, L. M. Hamilton...... a HIS is a standard work on selecting, annealin Heel breasting mechanism, Evans & Taylor 92 : slightly ; J. Draenert 28. 78 
Cotton ker, hand, H. E. Foure her..... hardening and tempering aM grades of steel. aes” - sections, machine for assembling, ; Plow lay holder, 1 ; Mack mie 
Cotton gin. F. T. Kent.......ccccocccccees by an acknowledged authority. The author P. Bosworth. ....sssseceeeeeeeeeees 9: Snead R.!  Carista;.... . i oes 8 
Coupling. Seo Pipe coupling. has had twenty-five years’ practice ul experi- ame.« G. i. Davis. . send cinane hep separable attachms ee. " : 
Crane, ©. G. Sprado . peete ence in steel-working, during which time he has| Hinge, J. E. Ablvin........++-++eesseeeees Clemnendes idattel, dmamrat oF i 
Crane, electric traveling, E. E. Brosius..... collected much of the material for this book. Care-| Hinge, A. J. D. Heins. : : mre a a . 923 45K e 
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COLD GALVANIZING 
‘AMERICAN PROCESS NO ROYALTIES 
SAMPLES «no INFORMATION on APPLICATION 


NICKEL 


Electro-Plating 
Apoaratus and Material 













Model Forty-four, 34 H. P., $2,250 
Spare Wheel, with Inflated Tire, Brackets, and Tools, $74. Magneto, $:90. 


Character Coupled with Efficiency 


To that purchaser who demands quality without undue 
elaboration, steady service without sensational performance, 
and reasonable cost without sacrifice of worth, Rambler Model 
Forty-four most strongly appeals. ~12> 
The Offset Crank-Shaft provides for.greater power efficiency 
in hill-climbing and for high-gear work in crowded traffic. The 
Rambler Spare Wheel obviates all tire worries—saves the task of 
pumping up the new tire, and can be substituted for the regular 
wheel within three minutes. 





Hanson & VanWinkle 
Oe 
Newark. S.J. 
23 & /S. Cana) St 
Chicago. 































The Cost 


of 
Your Car 


Perfect lubrication—the 
kind you get from Vacuum 
MOBILLOIL—willrun your cara 
rd longer andat a third less expense 
than if you merely trust to “ lubrication, 
the common, careless, chance-taking kind. 







Those big wheels and tires provide comfort in touring, 
besides saving tire expense. 









May we send you the new Rambler catalog or a copy of the Rambler a 
a monthly publication for owners? Rambler automobiles, $1,150 to $2,500. 


Thomas B. Jeffery & Company 


Main Office and Factory, Kenosha, Wis. 






is made in 6 different grades, one of which 
is made for your particularcar. It saves 
you expense and experiment. It protects 
your car from friction, the hardest, cost- 
liest kind of motor wear. 


Branches and Distributing Agencies: 
Chicago, Milwaukee, Boston, New York, 
Cleveland, San Francisco 






A valuable booklet on 
motor lubrication will be 
seat free on application, 
Lists every automobile 
made, aed shows grade 
of MOBILOIL necessary 
for its perfect lubrication. 
Centains track records up 
to date, and facts of vital 
jateres? to motorists, 
MOBILOL in barrels and 
in cans with patent pouring 
spout is solid by dealers every- 
where. Manufactured by 
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THE CAR OF STEADY SERVICE 


AUTOMATIC pag, 
CARD PRINTER 


makes ferger profits than any slot 
machine ever invented. So simple 
a child can operate it. Attracts large 


: > WE SHIP ON APPROVAL crowds who watch the movements 
-& of the mechanism inside the glass 


























No outside moving parts to throw the of! or preases 
eateh waste or clothes. No noise. Made 

im sizes for from 2 to 90H. P, 
All sizes in stock for immediate 
shipment in wy quantity, 































wr} pS eh > — Hy case. Can set up name _insert Guaranteed for } rear, 
IT ONLY COSTS one cent to = our coin — and print twelve calling or Write for special price, 










DETROIT ENGINE WORKS, 
20 Beaufait Ave., Detroit, Mich, 


unheard of prices and marvelous efere | business cards in half a minute 
on highest grade 1909 model bicyc 


FACTORY PRICE Biwi Big Profits to Owners 


until you write for our large ‘Art Catalog At Euclid Beach, Cleveland, one 
— learn our wonder /ul proposition on first machine averaged $26.00 profit a 
bicycle golng to-yous town week. One machine in New York 


RIDER AGENTS cczwee"e [tockinstk00% one day 
money exhibiting aad selling our Merce. | | te Jor before some one else 
“Tires, Comster-Brakea, single whe wheels, | gets exclusive privilege in your ter- 
pests, sepals o@ i sundries at Aaif usual prices. | ritory. Machines sold outright. 

De Mot Wait; write today for our special offer. 
MEAD CYCLE CO., Dept. L 175, CHICAGO United Vending Machine Co. 


815 Huron Road Cleveland, Ohio 
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NIAGARA HYDRAULIC RAM 


is the cheapest pump you can install. No coal; 
no steam ; no oil; no labor—no cost after in- 
staliation. Works day and night. Write 
for catalogue AA and estimate. We fur- 
nish Caldwell Tanks and Towers. 
NIAGARA HYDRATLIC ENGINE ©O., 
140 Nessan 8t., N. ¥. Factory : Chester, Pa. 




















BABBITT METALS.—SIX IMP% RTS A> NT 
formulas. SCIENTIFIC AMERICAN OFT und all ews. Build Your Own 
Fireless Cooker 


dealers. Send for catalogue 
and save money. Anyone can 
do it. No mechanical ability 


Marine or experience required. I 
. supply all material 
Engine Fi and teach you bow * 


do the work. 
Make Cookurs 





Holsman Automobiles Coser? | Standard 





| Detrol ea | 





203 H. P. Bare Engine $ Tunes Sizes. The AcmeAutoe forsale. Good profits, big 


Swiftest, most powerful, efficient — matle Cooker boils stews, demand, easily sold. I give | 
a 8S OE ceed ont ronste and bakes. Does better exclusive territory and 
aes ; avery aetnit ahes epeedy cooking and savesS0 percent assist you in selling the 
ie eanch fr a jinary Ff fuel and kitchen drudgery. It goods. Full particulars 








ows 
boat. Catalog describing all sizes FREE, evoks the food, not the cook. free. Write ay. 


New Belle Isle Motor Co., Dept 0,Detroit,Mich. Oe ine 


Lowest Priced Boats of Quality in the World 
The New Mullins 1909 Models 











Low Fares 
to Seattle 


$6? for round-trip between 
Chicago and Seattle 





































for the Alas a-Yukon-Pacific Designed by the world’s greatest naval architects—Whittelsey & Whitaker, of New York. N. ¥Y 4 They outclass all 
E iti i h other boats. These remarkable new models are perfect in construction and detail One Man Con makes 
exposition viz t ae them simpler to operate than an automobile, Mullins Underwater Exhaust makes them noiseless and eliminates 
CHICAG . s, dirt and ¢ The proved Reversible Engine, the celebrated ‘‘Ferro,’’ is the simplest, most 
ppendable mari sine be iit, 
_ Built of st like government torpedo boats. They cannot leak, sink, waterlog or warp—never require 
MILWAUKEE z ST PAUL . calking, bailing or drying out—always dry, clean, comfortable and abrolutely safe. 
4 e are the largest builders in the world of Launches, Motor Boats, Row Boats, Hunting and Fishing Boats. 
RAILWAY Re Write today for ‘complete learn all about these wonderful boats and their low cost. 


W. H. Mullins Company, 203 Franklin Street, Salem, Ohio. 











562 also for the round-trip =" 
between Chicago and 


Tacoma, Portland, Victoria or . ek ikea 
) Vancouv er. 


Tickets on sale May 20 to ; 
September 30. Return limit n oI n ee rl n eWsSsS 
October 31. Serres. ULLUS TRATED) 
The Leading Engineering Paper of the World. For Civil, Mechanical, mf Electrical Engineers 
100 to 125 pages, 9"x 13", weekly. Send ten cents for som a4 
If you cannot locate desired engineering equipment write our “ Readers Want / a 
THE ENGINEERING NEWS PUBLISHING CO. - . 214 Broadway, New York 
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Full 18-20 
Horse 






Equipment | 









Automobile experts appreciate how much it costs 
us to make this car the very highest standard of its 
type. If you are not an expert on materials and 
construction you should read our catalog before buy- 
ing any high wheel solid tire runabout. To make 
this simple to operate and permanently satisfactory 
car costs us more per car in thousand lots than 
others get with large profit on one car sale. 

But find out where you get your money-worth at 
a reasonable price in 


invincblc SChacht 


igo = = & ee ee ee ee ee ee ee ee ee ee ee oe eee 
be ‘epearmees You 
Schacht Mfg. 
2700 st abe chore Ave., Cincinnati, O. 
Send me your Automobile Catalog. post paid, free, 
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IRVING’S 
WIZARD PIPE 


Constant re-orders with unso- 
licited testimonials warra) 
sertion that this radica 
in pipe construction 
epoch in the use of tobacco, 

A REVELATION 
TO SMOKERS 

Severest tests prove new principle 
correct. Draft and fire below, tobacee 
above, kept dry and sweet by tho ris- 
ing heat. Perfect combustion uninter- 
rupted by saliva consumes nicotine tar. 
Antiseptic wick in « ige shell absorbs 



































all saliva and moiste see sectional cut) 

© sweet e enough to inhale. 
CIGARETTE SMOKERS by the hundred 
are being converted to this 


pipe’s use. A neat com- 
lete pocket comp n- 
as where it can be 
placed (lighted) « ith 
absolute safety with- 
out the spilling of 
fire or ashes. Par 
excellence for house, of- 





Straight 
or Curved 
Stems 
Genuine French briar 

bowls, best rubber stems. 
fice, or street, short or 


long smokes. For anyone Three Styles 

wishing the very beat that Style X, $1.00; Style O, $1.50; 
money will buy. Style XX, sterling silver mounted 
in leather covered case, $2.00. 


Mailed postpaid with 1 dozen antisep- 
tic cartridges upon receipt of price, 











The For the 


B. P. 0. E. B. P. 0. E. 


Best Pipe om Earth Hest People on Earth 
Wizard Patent Developing Co., Inc 
"Dept. %, 127 N, W. SIst St., New York 
Liberal terms to dealers 























LEARN TO BE A WATCHMAKER 
Bradley Polytechnic _ Institute 





"Poni, Vithnois 
Formerly Parsons Horok al Inst 
Largest and Best Wate School 
in Am 


| at moderate rates 
t Information. 
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CRUDE ASBESTOS 


___ DIRECT FROM MINE 
prepareo | R.H. MARTIN, 

ASBESTOS FIBRE | orrice. st. PAUL BUILDING 

for Manufacturers use 220 Bway, New York. 











MENNEN’S 


BORATED TALCUM 


TOILET 
POWDER 


After Shaving. 


Ins st tbat your barber use 





he shaves vou. It is antiseptic, and will pre- 
vent any of the skin diseases often contracted, 

positive Reliet for Prick!y Meat, Chafing and Sunburn, 
and all afflictions of the skim, Removes all edor of perspira- 
1, Sold everywhere, or 
. 


GERHARD MENNEN CO., Newark, N. J. 

















Save Money by Machinery ! 


can do this easily with the right 
cabbie in all furniture factories. 
bDoDDSs' 
TILTING CIRCULAR SAW 
uptilts to 45 degrees, simplifies the work 
and insures perfect accoracy in cutting. 
Remo vable throat in table. 12-inch rip or 
ross-ent saw with each machine. Write for 
free illustrated catalogue and price list, 


ALEXANDER DODDS, Grand bart Mich., U. 8. A. 


your models 
‘WE WILL MAKE ztetes 
estimates on 
manufacture of any metal novelty. Automatic ma« 
chinery, tools, dies and expert work our specialty. 
AUTOMATIC HOOK & EYE CO., Hoboken, N. J. 


ICA SEND 
P vuncron perp 
HBEStYGCO RUSSTLUSA 
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